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ABSTRACT 


The purpose of this study was to examine and analyze 
the relationship between educational expenditure and academic 
achievement in a sample of Alberta schools nO O =) Le Dare 
for the analyses were obtained from various federal, provin- 
Cial and municipal sources. 

An input-output relationship was used in the study 
for the conduct of the empirical phases of the analyses. 

The input-output relationship classified the independent 
variables into two theoretical categories: non-policy and 
policy variables. Non-policy determinents were viewed as 
being less susceptible to short-run manipulation byspolicy= 
makers. In contrast, policy variables were viewed as being 
capable of short-run manipulation. The Geen between 
policy and nonepel ey independent variables provided a 
logical basis for separating statistically synonymous vari- 
ables for the purposes of the empirical analyses. 

The empirical analyses examined the relationship 
between academic achievement and non-policy independent 
variables using a one-way analysis of variance and the 
relationship between academic achievement and policy 
independent variables using an analysis of covariance 
statistical technique. 

The non-policy variables were of the greatest 


importance in determining the differences in school output 
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CHAPTER I 
THE PROBLEM AND DEFINITION OF TERMS 
i. acENTRODUCTION 


Rapidly escalating costs and growing competition 

for public revenues has provoked many educators, researchers, 
and laymen to search for a more effective and, hopefully, 
more efficient form of public schooling. This endeavor stems 
from the belief that academic achievement in schools is 
closely related to the level of in-school expenditure. While 
some researchers hold that the improvement of education is a 
product of the inextricable link between academic achievement 
ana additional~financial support) tor schools) (Mort, 1952; 
Barren, 1957), there have emerged opposing views to this 
claim in recent years. Colemen (1966), and Burkehead et al. 
(1967) have taken exception to the use of expenditure levels 
aS gross measures of in-school academic achievement. Coleman's 
findings led him to conclude that: 

Taking all these results together, one implication 

stands out above all: That schools bring little 

influence to bear upon a child's achievement that 

is independent of his background and general social 

context; and that this very lack of independent effect 

means that the inequalities imposed upon children by 

their home, neighborhood, and peer environment are 

carried along to become the inequalities with which 

they confront adult life at the end of school (1966:325). 


Such findings raise difficult questions for educators. If 


increases in per pupil expenditure, higher teacher salaries, 
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2 
and a number of other traditional remedies often prescribed 
to overcome low scholastic achievement have, in fact, virtu- 
ally no effect, what grounds are there to press for increased 
funds for education? 

To explore more accurately the relationship 
between academic achievement and expenditures, it is neces- 
sary to examine not the level of inputs alone, but how these 
inputs are allocated within the school system. Thus, one is 
led to consider questions such as: 

1. What is the most effective allocation of resources 
between human inputs and technological inputs? 

2. Is the sum and type of expert staff indicative of 
improved achievement? 

The growing desire for accountability in public 
schools as well as the increasing expenditures of school 
systems has emphasized a need for more critical empirical 
evidence as to what, if any, relationship exists between 
variables associated with the expenditure of school operation 


and the academic achievement of students. 
Ties STATEMENT OF THE PROBLEM AND SUB-PROBLEMS 


Problem 

The major purpose of this study is to examine the 
relationship between academic achievement as measured by the 
Alberta grade nine Department of Education's tests and 


selected policy and non-policy variables associated with the 
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expenditures for school operation in a sample of schools in 


Alberta. 


General Sub-Problems 
As a consequence of the major problem, two general 
sub-problems are investigated. These are: 
1. What relationship exists between academic achieve- 
ment as measured by the Alberta Department of Education 
grade nine tests and certain non-policy variables 
associated with the expenditure for school operation 
in a sample of Alberta Schools? 
2. What relationship exists between academic achieve- 
ment as measured by the Alberta Department of Education 
grade nine tests and certain policy variables 
associated with the expenditure for school operation 


in a sample of Alberta schools? 


Specific Sub-Problems Relating to 
Non-Policy Variables 


The following eight sub-problems relating to non- 
policy variables in the sample of Alberta schools are 
examined: 

1. What relationship exists between academic achievement 
and the percentage of the pupils of British ethnic 

Origin? 

2. What relationship exists between academic achievement 
andthe Zelivgion onsthe pupils? 


3. What relationship exists between academic achievement 
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and urbanization? 

What relationship exists between academic achievement 
and district equalized assessment per pupil? 

What relationship exists between academic achievement 
and the mean family income? 

What relationship exists between academic achievement 
and the scholastic ability of the pupils? 

What relationship exists between academic achievement 
and the supplementary requisition per pupil? 

What relationship exists between academic achievement 


and the mean age of the pupils? 


Specific Sub-Problems Relating to 
Policy Variables 


The following eighteen specific sub-problems related 


to policy variables are examined: 


iv 


What relationship exists between academic achievement 
and the mean salary of grade nine teachers? 

What relationship exists between academic achievement 
and expenditure for internal school administration 
per grade nine pupil? 

What relationship exists between academic achievement 
and expenditure for special staff within the school 
per grade nine pupil? 

What relationship exists between academic achievement 
and expenditure for support staff within the school 


per grade nine pupil? 
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5 
What relationship exists between academic achievement 
and expenditure for central office administration per 
grade nine pupils? 
What relationship exists between achievement and 
expenditure for central office specialist staff per 
grade nine pupil? 
What relationship exists between academic achievement 
and direct instructional expenditure per grade nine 
pupil? 
What relationship exists between academic achievement 
and operational expenditure less direct instructional 
expenditure per grade nine pupil? 
What relationship exists between academic achievement 
and non-personel expenditures per grade nine pupil? 
What relationship exists between academic achievement 
and pupil-teacher ratio in grade nine? 
What relationship exists between academic achievement 
and average grade nine class size? 
What relationship exists between academic achievement 
and school pupil population? 
What relationship exists between academic achievement 
and number of pupils in grade nine? 
What relationship exists between academic achievement 
and years of training of grade nine teachers? 
What relationship exists between academic achievement 


and average numbers of years of experience of grade 
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nine teachers? 

16. What relationship exists between academic achievement 
and number of courses taught in grade nine? 

17. What relationship exists between academic achievement 
and grade nine teacher-turnover ratio? 

18. What relationship exists between academic achievement 


and the grade organization within the school. 
Tie JUSTIFICATION OR THE “STUDY 


In the context of this study, effectiveness may be 
defined in terms of those educational resources which are 
Significantly related to educational outputs. Many of the 
reasons for the investigations of effectiveness of school 
inputs develop from the fact that resources are scarce, i.e., 
if free, their demand would exceed supply and their use for 
one purpose would exclude their use elsewhere. 

Education expenditures in Canada have risen substan- 
tially in the past decade, and there are many indications 
that the upward spiral of per capita educational costs is 
likely to continue through the next decade. Hanson (1969) 
reports that the increase in expenditure during the three 
year period 1965-68 was 16.5 per cent. Further, Hanson (1969) 
predicts that ". . . Expenditure in education in Canada will 
continue to increase substantially during the 1970's." 

Thomas (1963) made a similar prediction when he 


stated that several factors will cause a continued increase 
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in the demand for educational resources. These include 

the following: greater social value placed on school atten- 
dence, demand for a higher quality education, technological 
advances which require well educated personnel, and main- 
tenance of economic growth. 

At the present time Canadian educational systems 
are under considerable pressure to justify existing and 
proposed expenditures. Hanson (1970) writes: 

In the field of public education, government will 
make increasingly close and detailed studies in order 
to demonstrate benefits and costs because of the large 
proportion of public funds which is being devoted to 
thiscf£unction. 

Therefore, as this study examines the relationships 
between expenditure and achievement of schools, the fundings 
should be particularly relevent. 

An example of this trend in Alberta is the develop- 
ment of a planning, programming, budgeting and evaluation 
system which is presently in operation as a pilot project 
in ten school jurisdictions. The initial phase of the project 
is limited to accounting practices but, to be considered 
useful, it will require an evaluation of the effectiveness 
and efficiency of the school systems in relation to 
expenditures. To date, the output aspect of PPBES has been 
studiously avoided because of the difficulties involved. A 
study of this nature is relevant to the PPBES project as it 
may establish the presence or absence of a statistical 


relationship between expenditures and scholastic achievement 


Isoteetondost ‘ssininaal ‘pineal 6 10d 
-niam bas Lonacexed Sedsoube Liew oriwpes sion 
fgwore Dimomons 20°. s 
emeteye Innoitsoube neibens) omits stnesemqosnd tA° <5, E 
bos —paidaixs ytitest ot s1vassxg ‘idence ina 


:eetixw (OTL) noensh aénadatnenes bea 
idiw tnomaxevop ,noitsopbs oiidugq to Bleritoeds mt” | 
asbio ni eokbute belistob bus seof> yipniessroat teil 

spusl edd te savsoed eteop bas etitansd: eseiteromeb) OF7 7 
ot betoveah pnted et doidw abmwt ae, to Liovtetaba. eS: 


) 


egitenoitsiox sft senimexe ySude eins es , srotewedt 5 fe 
inane edt ,eloofoe Ito tnamevsiros bas sist ibnegne-s 
.jnevelen ylusileobtasg od, 
sqoLeveb. eid ef sdxediA ni basixs eids 20 elemexd wh <7 8 

nottsulsvs bas pnitepbid .pnimmssporq ,ontamela 6.30 ¢ ; : 
sostoxg soliq 5 26 nolssexeqo mi witneasr | EY ome ; sm 
sostoxq att to cesdg Isistini edt tat het “Loose ¥ 
berebiemon od o¢ ,dud esoidosig gihonvocneied 

eesnevitostie siz to noiteulsve 16 me 
pica RHONA AE I, ry 
Lavanlesehecileateanaaseaabiain' (93eb OT 
a -bavitovint: eottivoL2tib eit to seencied, pabtovery 
8 b deomemenitenetia: ateoibang 


a} @ 7 ro 
te ee ‘tasty S52) 
, _-_ ie i 
| ee ye 
i , 
i , : ps ‘ 
a : 


in Alberta schools at the grade nine level. 

In North America, a public eeoeaie on system appears 
to meet with general approval and many people are in favour 
of improving the public education system. A principle which 
has gained wide acceptance is that money and effort spent on 
education is money and effort well spent; an investment in 
human resources that will pay high dividends not only in 
terms of economics but in human happiness and well being. 
Furthermore, some political scientists have claimed that 
adequate education is. a citizen's inherent right and that 
the effect of conferring this right will make that democracy 
more secure, meaningful and more capable of solving its 
problems (Kirk, 1968). 

The child's right to the best education available 
appears to be an entrenched right which few would dare to 
challenge. This philosophy indicates a concern with the 
schools' effect on the student and society. This is in 
keeping with the recent literature on the equality of 
educational opportunities which esse fe the examination of 
educational consequences or outputs. 

Finally, this is one, of the first Canadian research 
projects which studies expenditure and achievement of schools 
using achievement as a measure of output, while at the same 
time attempting tO) CONLTO Mis Lali stically for pupil intelli-— 
gence and socio-economic characteristics of the students. 
Although there have been a number of similar studies in the 


United States, which have found few effective school 
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components, results of empirical studies based on United 
States data are not necessarily applicable to Canada. There 
is a need for the United States results to be verified or 
rejected using the Canadian data. The need for Canadian 
educational research is reinforced by Moffatt whose comment 
made in 1957, continues to be applicable: 
- « « We need, first of all, more reliable information 
on the financing of our schools and on public finances 
in general. much of this information must come from 
research conducted in Canada and applied to Canadian 
conditions. Nearly all the research quoted or referred 
to in these lectures has been conducted in the United 
States while conditions may not be very different and 
while the conclusions reached may be very much the same 
the fact that the research uses our own data will make 
its findings much more convincing (1957:89-90). 

There is a present need for, and in all probabilty 
an increasing need for, examination of the relationships 
between educational inputs and outputs to give a more com- 
prehensive understanding of the nature of the inputs' 
influence in producing desired student capabilities. 

The study should add to an increasing body of research 
results on expenditure of schools using achievement as a 
measure of output. Moreover, the study uses the school as 
the basic unit of study. This prevents some of the "“aver- 
aging out" of many previous research projects which used the 
school district rather than the school as the basic unit of 
research. The study may be considered as a heuristic 
exercise in the area of the output of education. Its goal 


is simply to add to our knowledge of the inputs that make 


for educational achievement variations. 
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Ey. = DEE ENEBATIONS OF. THE: STUDY 


HelimVese zens 
1. The study is delimited to 3576 grade nine students 
from 44 selected schools in ten school jurisdictions 
yn Alberta’in“1970=71% 
2. The study will be limited to expenditures and 


achievement for the school year 1970-1971. 


Limitations 

The study is limited by the accuracy and completeness 
of the data provided by the sources of data. Furthermore, 
because the study focuses on grade nine students in 44 
schools in Alberta in one year, caution should be used in 
generalizing the findings of this study. Additional studies 


would be necessary to make such an application valid. 


Assumptions 
1. There is a relationship between the dependent 
variable and the independent variables. 
2. The Alberta Department of Education academic 
achievement tests are good measures of achievement 


in grade nine. 
Ve DEFEINITION.OF TERMS 


Certain terms are used in a restricted sense in 
thismunvestadation. In order to provide a concise under 


standing of the scope and its limits of this study these 
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terms are defined below: 


Achievement 

Achievement is defined as the mean total score in 
social studies, science, mathematics, language arts, and 
reading on the Alberta Department of Education grade nine 


tests obtained by the selected pupils in 1970-71. 


BEnni city 
Ethnicity is defined as percentage of pupils of 


Bratish, origin. 


Mean Age Of Pupil 


This term is defined as the mean age of the pupils 


selected for this study. 


Urbanization 

The term is used to indicate whether or not the 
pupils attending each of the schools live in an urban place. 
An "Urban place" is defined as a city or town with a total 
population of 10,000 or more. These areas, as defined in 
the census, relate to groups of urban communities which are 


in close economic, geographic, and social relationships. 


Assessed Value of Property 


The Alberta provincial equalized assessment of real 


property for taxation purpose. 


ScnoOLaSsSciC ADLLLCY 


The scores obtained by the grade nine pupils in the 
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selected samples on the 1971 Alberta Scholastic Ability 


Test are used as the measure of scholastic ability. 


Educational Expenditures 

The total operating expenditures which include 
expenses for administration, instructional aids and supplies, 
instructional salaries, auxiliary services, plant operation 
and maintenance, transportation of students, debt services 
and miscellaneous factors. The expenditures incurred for 


capital construction are omitted. 


Direct Instructional Salary 
That portion of a teachers' salary allocated to the 


scheduled teaching of assigned classes of students. 


Policy and Non-Policy Variables 


The distinction between policy and non-policy vari- 
ables rests on the essential point that the former are very 
much more susceptible to influence by policy makers than the 
latter. Each of the policy factors is capable of some 
manipulation in contrast to the relatively static nature of 


non-policy factors. 


Schoo! Population 


This term indicates the number of pupils who attend 


each school selected for the sample. 


Teachers' Training 


For the schools in the sample, teachers' training is 
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13 
defined as the number of years of professional and academic 


training beyond grades twelve. 


Support StaLE 
This term includes all clerical and secretarial 
personnel and other technical staff. Groundkeepers, trans- 


portation personnel and maintenance personnel are not included. 


Special Staff 
This term includes all guidance counselors psych- 
ologists, reading consultants, and all other pupil-oriented 


consultative personnel. 


Administrative Staff 
Based on the review of the literature, administrative 
staff is defined to include all personnel who: 
i flan, Organs Ze, direct, coordinate, and control: the 
activities and personnel of a school district. 
2. Makes key organizational decisions. 
3. Supervise the work of other personnel, and 


4,.° Do Not work.directly with pupils’ or their instruction. 


Teacher-Turnover Ratio 
Was defined as the number of teachers who resigned 
in June 1971 as a proportion of the total number of teachers 


in the school in 197l. 
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CHAPTER II 


REVIEW OF THE LITERATURE ON EXPENDITURE 
AND ACHIEVEMENT 


i.” -INERODUCTION 


The particular purpose of this section is to examine 
the previous studies within which the empirical phase of the 
study can be cast. Hence, the main part of this chapter is 
devoted to brief reviews of salient features of the related 
studies. Thorough reviews of major empirical studies relating 
to achievement and effective characteristics of schools have 
been given by Mort, 1952; Barren, 1957; and Guthrie, 1970. 
Therefore, only the highlights of recent empirical studies 
are given to provide a perspective within which to view the 


findings of this study. 
II. ACHIEVEMENT IN EDUCATION 


There should be no illusion that achievement tests 
measure the output of education in a complete sense. Never- 
theless, it is believed that enough of the output is measured 
to give meaningful direction to the making of educational 
policy (Kiesling, 1965:10). From this it might appear that 
exceptions can be taken to the use of achievement tests on 
two fundamental grounds. Firstly, that there are more 
dimensions to public education than learning in the basic 


subjects, and, secondly, the achievement tests do an incomplete 


i iN, 
i a . i 
Te 
- fh 7 . 
, : ; : 1 2 
Bul) i : an i | } i f r : i i | 
- | At TK , _ - . = » - : ss To ., ie : : rs 
Fa ek a al ik ny ree iit ser. a4 Adee eee: 
 e he ‘ } _ ; ; : e ] ot ; f 
f | os A & x hi i 
ie gemeae OO lod 
‘3 a com = Pe | ; 


rie uae uo. “Anursaat ta aut WO wanvan ak’ 
THAMAVALHOA Ce a ap tec 
dorooaosrnr a mr ae 


snimpmzs oF ef noitoss erds Zo seoq ind asiuoidreq. odd 
ef3 to Ssesia [soixigqms oft dotdw aidtiw esibuse e soive’ _ 
et vedas edd to gxsq mism, oft (90n5H dase od-iso, 3 DI $i 
bsjaiex sris.ic aguytset t1eilse RO. ewsivert Reiad 3b 
poiiseisy esibute teststeme torpsm to Bobet ie ddaozed®) 2h on si 
evei eloorya to ebidelrssostsdo evisoetts bre: snanmcai | 
OTOL .eiundgeod bos <v¥cel ge Oe roe Se Hae isaavivs ud: o 


aeibuste Isoixniams tnhsos1 to eddy tide tet ans, aking) voto 


sit wely ot doidw darddiw ovisoogeisg ‘ais eb ivaad: od movie 4 
axbube abst to 


YORTADUGE UI ousavttin bu fe wi 
4 Ji} ake \ an has ; 
atest tasmeveisos ts noteuiti ork od. ‘atu se Me) 


-1eveui .Senoe adeigaoo ‘BML! notyeoubo: an a 


beiwesom ei me! sds to Hoyos ed be ¢ 


¥ : 7 o 
5 2 : 
cig! . a Aa eel Ws 
r oie ie 
ie po fe he 


ad 9 
fay 


i ie 
job in measuring learning in these basic subjects. However, 
a substantial body of literature does exist which mitigates 
the seriousness of both of the above claims. A number of 
writers have indicated that achievement in the basic subjects 
is indicative of scholastic performance in general. Although 
performance tests themselves are prone to adverse criticism, 
the major criticisms are directed at the incorrect interpreta- 
tion of test results. 

Furthermore, parents and schools place a certain level 
of dependence on aenTevanent€ tests as measures of past success 
and indicators of suture performance. Criticisms of testing 
appear to be directed at incorrect interpretation of test 
results rather than at the tests themselves. (Thorndike and 
Hazen, 1961; Adkins, 1947; Hoffman, 1962). It is also true 
that a number of writers believe that achievement in the basic 
subjects is a good key to basic performance (Kershaw, and McKeen 
1959; Coleman, 1966; Goodman, 1959; Benson, 1965,Guthrie, 1970). 

A variety of achievement tests are used for school 
and college placement as well as for job placement. These 
tests are designed to measure some of the major skills 
necessary for further education and for occupational advance- 
ment in modern society. Coleman, (1966;218) stated that 
"the facts of life in modern society are that. intellectual 
skills, which involve reading, writing, calculation, and 
analysis of information are becoming basic requirements for 
independence, for productive work, for political participa- 


tion, and for wise consumption." Thus, while such tests are 
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16 
not the only thing educators mean when they speak of out- 
comes of schooling, they are a large and an important part 


OBicists. 


III. EXPENDITURE-ACHIEVEMENT RELATIONSHIPS 


A number of expenditure studies have been designed 
to examine the gross relations between dollar inputs and 
educational outcomes. While only a few studies have been 
Carried out using educational achievement as a measure of 
effectiveness the general approach has been pursued for at 
least three decades. 

IV. EXPENDITURE STUDIES USING INPUT AS A MEASURE 
OF SCHOOL EFFECTIVENESS 

Early research studies concerning school effective- 
ness were conducted for the most part by professional 
educators. This work is best characterized by the "cost- 
quality" studies of the late Paul R. Mort (1952). Mort (1952) 
and Barren (1957) provide reviews of the literature on this 
type of study. The general mode of previous research involved 
the use of per pupil expenditure levels as gross measures of 
the quality of a school. Some researchers (Bowles and Levin, 
19685) (Guthrievet val. 7 197 0) pelaimethat for sarmnumber of reasons, 
such studies shed little light on the variables which are 
measures of effective school inputs. First, expenditures are 
an aggregate dollar amount that does not reflect the level 


or nature of educational resources being used for a measure 
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LF 
of school effectiveness. Thus, it is impossible to assess 
the effect of various policy variables on achievement in 
education. Secondly, inconsistencies among school districts 
in accounting procedures as well as imprecise survey questions 
on expenditure have likely led to important measurement errors 
in several previous studies. 

Insmore recent workynsuch as that of Furno (1956), 
assessment of school effects stopped short of pupil achieve- 
ment and took, instead, some process variable such as the rate 
of which schools adopted innovative instructional practices 
Or new curricula. These studies rather consistently concluded 
that those districts or schools which spend the most money 
were the most effective schools, on the premise that school 
effectiveness was equated with school expenditures. 

In addition to the measurement problems regarding 
input, there was a lack of quantitative data on educational 
outcomes. Furthermore, there was not sufficient consideration 
of the pupils’ capabilities prior to school entry, the type 
of experience participated in outside the school, or the 
socio-economic background. Thus, the common finding that 
high expenditure districts produced large numbers of high 
performance students was not surprising since such schools or 
school districts were often associated with high socio- 
economic groups or districts. In these situations, the 
educational advantages of the students, by virtue of the home 
environment and community setting, is substantially high and, 


as a result, the students have a distinct advantage within a 
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18 
school system (Olim, et al., 1967;414-424). Levin stated 
that: "while the early expenditure and achievement studies 
are provocative when placed in historical perspective, they 
Cannot provide an empirical basis for improving our under- 
standing of the effect of educational expenditures on school 
outputs" (Levin, 1970:186). 

V. EXPENDITURE STUDIES USING OUTPUT AS A 

MEASURE OF EFFECTIVENESS 

In recent years, an increasing body of sophisticated 
research has accumulated on the effectiveness of various 
school components. The recent studies have examined the 
relationship between school expenditure and student achieve- 
ment scores while attempting to control differences in -intel- 
ligence and the socio-economic background of the students. 

Mallenkoph and Melville (1956) gathered aptitude and 
achievement test scores from a nation-wide sample of 9,000 
ninth grade students and 8,357 twelfth grade students in 106 
American schools. Thirty-five variables dealing with socio- 
economic characteristics of the students and their parents, 
availability of community educational opportunities and the 
characteristics of available school services were identified. 
The authors reported four school service measures to be 
significantly related to pupil achievement. These were: 
(1) number of special staff, .(2) class size, (3) spupil-teacher 
ratio, and (4) instructional expenditures per student. All 


the findings suggested the central importance of school staff, 
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V9 
special services and frequent pupil contact with the staff. 
In addition, the findings indicated that the four measures 
Cited above would require a higher expenditure outlay in 
order to bring about higher achievement. 

Comparable findings on two dimensions were reported 
by Goodman (1959) as a result of the "Quality Measurement 
Project" in New York. Goodman reported per pupil expendi- 
tures and the number of school staff to be significantly 
correlated with achievement test scores of grade seven 
students. In addition, Goodman found teachers' experience 


and a variable described as "classroom atmosphere," a measure 
resulting from an observer's rating to the degree to which 
teachers were pupil-oriented as contrasted with what educators 
frequently term "Subject-matter oriented," as significant. 
The latter variable may have been a very subjective measure. 
In general, Goodman's findings point to the importance of 
the school's personnel in the instructional process. 

Thomas (1962) utilized Project Talent information 
to test the importance of a large number of home, community, 
and school service variables upon student performance by means 
of regression analysis. Of these many variables, three 
measures of school services were found to be significantly 
related to student test scores after taking home and community 
factors into account. The school service components were: 
(1) beginning teachers' salaries, (2) teachers' experience, 
and (3) number of volumes in the school library, of which 


(1) and (2) were closely interrelated. 
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In 1959, Green studied a Virginia school system in 
which the schools were closed to avoid the United States 
Supreme Court racial desegregation decree. Using a pre-test 
and post-test to measure achievement Green and his team of 
researchers found significant differences in test scores of 
pupils who attended voluntary classes during this time and 
those students who did not attend the voluntary classes. Only 
the most gross kind of statement can be made in interpreting 
this research: Those children who attended the intensive 
volunteer classes scored higher than those who did not attend 
the classes. 

Two important studies related to achievement were 
reported in 1965 by Herbert J. Kiesling in New York and by 
Charles S. Benson in California. The results of the two 
studies were similar in as much as both researchers found 
expenditure for instruction to be significantly related to 
student achievement. Benson found teachers, salaries, 
administrators, salaries, and instructional expenditures to 
be significantly related to student test scores. In that the 
total per pupil expenditure figure for a school district 
represents money spent for a wide range of products and 
services, it is impossible to state precisely from Kiesling's 
findings just what school service component or components 
make the difference. One explanation which appears reasonable, 
however, is that the expenditure for personnel is important 
since this figure typically accounts for 65 to 85 per cent of 


the school budget, thus the higher the expenditure the higher 
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is the ability to purchase higher quality personnel. These 
increments in staff reflect themselves in the achievement 
test scores of the students. This is but a supposition, 
however, because Kiesling does not present data directly 
related to teacher preparation and experience. 

As Benson and Kiesling are careful to suggest, the 
Opportunity exists for various kinds of measurement distor- 
tions in the two studies because district-wide average 
figures are used for expenditure. The data used could 
distort. significantly the results because of "averaging" 
which occurs when measures for an entire district are used. 

The most significant school service variable found 
by Coleman in his 1966 study was the teacher characteristic, 
verbal ability. Care must be used in interpreting the 
meaning of such a result. What Coleman reports is, that 
after having made an effort to control statistically for a 
student's home background and community social environment, 
his marks on a vocabulary test tend to improve in relation 
to the verbal ability of his teacher. The verbal ability of 
the teacher was also measured by a vocabulary test. Obviously, 
much more is involved in the instruction of a student than his 
teacher's skill at responding to verbal ability test questions. 
However, if one views teacher's verbal ability as a proxy 
measure for a number of related skills and qualities, the 
Coleman report finding can be interpreted in a meaningful 
fashion. The findings can be construed to mean that an 


intellectually facile instructor is more adept at tasks, such 
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22 
as finding means to motivate students, adapting materials 
to their ability levels, and communicating in ways which make 
the subject matter more understandable. This interpretation 
appears to be consistent with observations and conventional 
wisdom. 

In the year following the publication of the Coleman 
Report, three additional studies were published which dealt 
with some facet of expenditure and achievement in schools. 
Shaycroft (1967) concentrated on school-related subjects, 
subjects about which one typically does not learn outside 
of school. Thus, the room for alternative explanations of 
achievement gains was reduced. The Shaycroft study revealed 
that statistically significant gains were made by the students 
selected for the study. This was so even when differences 
in socio-economic status were controlled statistically. It 
is reasonable to infer from such a finding that for the 
schools in question, some school services characteristics 
are influencing student achievement in subjects not part of 
the curriculum. No measures of components such as staff 
quality, instructional material availability, or equipment 
and facility adequacy were employed. What can be said is 
thatathesavailability of a particular ‘curriculum in a school 
is related significantly to achievement in general. 

Burkhead (1967) studied a sample of 39 Chicago 
public secondary schools and 22 Atlantic high schools in an 
attempt to find measures of effective school inputs. 


Statistical techniques were employed in an effort to control 
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for the socio-economic status of students, but the report 
used the same statistical procedures as the Coleman report 
and thus, according to many authors (Levin, and Bowles, 1968; 
Wertz, 1969), the report tended to understate the impact of 
school service components. With this possible understatement 
of the impact of school inputs, Burkhead still reported the 
following school services to be effective as indicators of 
increased achievement: (1) age of building, (2) teachers' 
experience, (3) teacher turnover, and (4) teachers' salary. 

Peaker (1967), in a section of the Plowden Report, 
written as a result of a study conducted in England, described 
findings which were not very different from those which 
accompanied the Coleman Report. Nevertheless, several school 
service components were described as contributing in a statis- 
tically significant fashion to an explanation of pupil 
achievement. Two of these components, age of building and 
teachers' experience, were similar to the findings of Burk- 
head (1967). Academic preparation of teachers and teachers 
scholastic ‘ability' were the other two school service inputs 
found to be statistically significant. These findings are 
all consistent with and reinforce the findings of the studies 
cited above. 

Added evidence of the significant role played by the 
teachers in the instructional process is provided by Cohn 
(1968). Using multiple regression analysis, Cohn reported 
that the amount of teachers' salary, the number of instructional 


assignments per teacher, and school size were associated with 
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24 
increments of pupil achievement, and the direction of the 
association was positive. 

Raymond (1968); Katzman (1968); Bowles (1968); 
Bowles (1969); Bowles and Levin (1968); Hanushek (1968) ; 
Ribich (1968) and Guthrie (1970) found somewhat similar 
findings to those reported above. Biieaeess found to relate 
Significantly to students' performance, which were not 
reported in earlier research, were ability grouping in 
Bowles (1968), school site size, percent of the classrooms 
which are makeshift, textbook supply, teacher's job satis- 
faction, and the percent of students transferring in Guthrie 


CHOTO.)r< 
VI. CANADIAN STUDIES 


Canadian research in the area of input-output 
relationships in education is meagre and concentrates upon 
intra-provincial comparisons. However, some effort has been 
made to document the relationship between input and output 
in Canadian education. 

Cheal (1963) made a study which dealt with school 
input and output difference. The study, although limited in 
its variety of input and output variables, does provide some 
evidence as to what types of factors have an influence on 
educational output. 

Pupil retention rate was the only measure of school 
output employed by Cheal. Cheal discovered that there were 


sizable variations in retention rates among the ten provinces. 
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For grades two to eleven, the average retention rate ranged 
from 35 per cent in the Maritimes to 55 per cent in the four 
Western Provinces. Cheal also found large disparities with 
regard to educational inputs. Per-pupil expenditure figures 
indicated that some provinces were spending 2.5 times as 
much as other provinces and per-pupil expenditures, salaries, 
and other expenditures, showed large variations among the 
provinces. In addition to the above findings Cheal indicated 
that socio-economic differences among provinces were signifi- 
cantly related to inputs and outputs of education. 

John Porter (1965) conducted a study in which he 
examined the way in which education as a scarce resource, 
which costs money, is distributed through the class structure. 
Porter stressed social and phychological impediments to 
education. Of the social barriers to educational output he 
considered lack of income as a serious factor, but he also 
stated that psychological barriers may have prevented many 
from choosing more education even if education had been free. 
The desire to stay in school and achieve well academically 
is related, principally, to the socio-economic characteristics 
of the family. He added that wealthier families could not 
only afford to keep their children in school, but could also 
foster the transmission of education's worth to their 
children. 

After completing a study conducted in Ontario, 
Fleming (1957) reported that the socio-economic character- 


istics of the family were very important to the success of 
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students in Ontario's schools. He found that there was a 
Significant relationship between the level of a community's 
socio-economic development and the interest and achievement 
of its students. The greater the wealth the higher the 
interest and the better the achievement. 

A considerable amount of selection had already 
taken place in the early school years on the basis of factors 
associated with high socio-economic status. 

Schaafsma in a study of demand for higher education 
in 174 cities in Canada with a population over 10,000, 
concluded that the three variables which reflected socio- 
economic background of those people (in 18-24 age category) 
explained about 84 per cent of the variance in the dependent 
variable (the probability that the people in the age category 
18-24 would attend university). Obviously this study indi- 
cates the importance of socio-economic background in 
determining the output of schools when this output is measured 


in terms of the demand for post secondary education in Canada. 


VII. ALBERTA STUDIES 


A number of Alberta studies have dealt with the 
relationship between training and experience of teachers and 
achievement in the subject area. Bodnaruk (1962); Strandberg 
(1966); and Klufus (1964) did not find significant relation- 
ships between pupil achievement and the total length of 


professional training of teachers. On the other hand, 
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24 
Lindstedt a(1966),; Eddy} (1962); and Tetley 1964)! did4 find 
some significant relationships between pupil achievement and 
professional training when the training exceeded four years. 
Findings with regard to teacher experience, did not appear to 
be conclusive. It should be noted that the studies do not 
control for pupil's intelligence, or socio-economic character- 
istics of the students. In addition, the input and output 


variables were extremely limited. 
VIII. SUMMARY OF EFFECTIVENESS STUDIES 


Investigations of school effectiveness have been 
conducted using a wide variety of sample subjects, input and 
output measures, and controls for what are commonly presumed 
to be out-of-school influences on pupils were significant 
in most if not all the studies. The essential components 
of each expenditure effectiveness investigation studied are 
presented in Table 1. The relationship between school 
output and resource input was disappointingly weak in many 
of these studies. 

Inspection of the results leads to the conclusion 
that there is a substantial degree of consistency in the 
several findings. The strongest findings are those which 
relate to the number and characteristics of the professional 
staff, particularly teachers. Fifteen of the studies find 
teacher characteristics to be significantly associated with 


one or more measures of pupil performance. Many of the 
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32 
findings also note a statistically significant relationship 
to contact frequency of students with professionl staff. In 
addition to findings in support of the effectiveness of the 
staff, a number of studies present results to suggest that 
certain aspects of school physical facilities are signifi- 
cantly linked to pupil achievement. Because all the foregoing 
components translate into dollar costs, measures such as 
expenditure per pupil, and teachers' salary levels correlate 


Significantly with pupil achievement measures. 
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CHAPTERS £1i 
VARIABLES AND TECHNIQUES 


LP INEFRODUCTION 


Section II of this chapter deals specifically with 
the school sample and the criteria for its selection. Section 
III is devoted to variable selection and data sources. Data 
analysis techniques are considered in Section IV, particularly 


those related to analysis of variance and covariance. 
Il. DESCRIPTION OF THE SAMPLE 


The nature of the study required a sample of schools 
which present a representative cross-section of conditions of 
school operation accompanied by specific and detailed expen- 
diture data for specific grade levels in each of the schools. 
The Alberta Department of Education, in selecting school 
systems to participate in the PPBES Pilot Project for 1971, 
used a set of criteria whichwas suitable for the present 
research. The specific criteria employed were: 

1. Size by pupil enrollment, teachers and schools. 

2. ItVpe DY Mtoan diG ira, COUNLY, Givicion, City, and 
small independent. 

3. Geographic distribution 

4. Accounting capability 


5. Evidence of a management team comprising of the 
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34 
superintendent, secretary treasurer, and trustees 
in addition to willingness by management to involve 
educational administrators and teachers. 
6. Willingness and ability (of those participating) to 
provide leadership in implementing a PPBE system in 
Similar jurisdictions in their zones and the province. 
(PPBES Pilot Project, 1971). 
In addition, the organizers of the pilot project made 
available, for purposes of this research project, certain 
specific data regarding expenditures for education at any 
grade level in each of the school jurisdictions under consid- 
eration. Although 1971 expenditure data is available for any 
grade in the PPBES Project, the sample for this study is 
limited to grade IX level since it is the only grade in which 
standardized tests are commonly available in Alberta. These 
are used as measures of output. On the basis of the data 
requirements the sample was limited to 44 schools which have 
grade nine level of education within the ten jurisdictions 
selected for the PPBES Project. These schools were selected 
from the following ten jurisdictions: 
1. Calgary Separate District No. l 
2. BdmontomsPublicoSchoobrDistrictiNnos 7 
3. County of Beaver No. 9 
4. County of Mountain View No. 17 
5a 0 County of Red'Deer Not 23 
6. Pincher Creek School Division No. 29 


7vcaLbethbridge!PublictSchooksDistrictoNoveds7 
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SvemSal vebuny School’ District Noxudi05 
9". Grand’ Prairie: PublichSchool’ District! No 23'h7 


Loar Wact LaoBiche School’ Division Nol. S51 
III. THE DEPENDENT VARIABLE 


The selection of an explicit measure of academic 
achievement for use as the dependent variable is not for- 
ordained. Previous empirical studies have worked mainly with 
academic achievement as a measure of output. It would appear 
that at this time there is general accord about the necessity 
of restricting the dependent variable to academic achievement. 
Thus, the dependent variable used in this study is the mean 
score on the Alberta Department of Education grade nine 
tests administered in each of 44 schools in 1971. The tests 
were conducted in Social Studies, Science, Mathematics, 
Language Arts, and Reading. The mean score on the tests of 
the above subjects will be the measure of output in an input- 
output relationship. Statistically, the mean academic 
achievement score on the accumulated subject test results in 
the 44 schools is the dependent or criterion variable in the 
analyses. 

A wide variety of literature exists concerning 
scores on achievement tests, but a thorough discussion on the 
topic of achievement scores would go considerably outside the 
limitations of this study. It should be emphasized that no 
claim is being made that achievement scores capture the whole 


of educational quality. It is assured, however, that 
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36 
achievement tests capture a large enough part of the educa- 
tional quality dimension to be useful to policy makers. A 
Similar position was taken by Kiesling (1965) and Kershaw 
and McKeen (1959). The goal: of obtaining high test scores 
is seen by many as basic to the promotion of effective 
participation in our society. Coleman (1968) for instance 
stated that ". . .a pupil's test results provide a good 
measure of the range of opportunities open to him as he 
finishes school .. .a wide range of choices of jobs or 
colleges if these skills are very high; a very narrow range 
that includes the most menial jobs if these skills are very 
low." 

Achievement tests have been under constant critical 
evaluation and improvement for more than 35 years and their 
widespread use bears witness to their utility as a measuring 
device. The Alberta Government Department of Education grade 
nine tests in the various subjects are used for school 
placement as well as an education measure. These tests are 
designed to measure some of the skills necessary for further 
education and for occupational advancement in society. 

In sum, the Alberta grade nine achievement tests 
appear to be well developed to provide a very useful measure 


of achievement performance--certainly better than any readily 


available alternative. 
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IV. INDEPENDENT VARIABLES 


In the context of this study inputs or independent 
variables are those elements within the school or school 
district believed to relate to academic achievement, the 
dependent variable. The range of these elements is quite 
broad, including the schools' environmental setting and 
physical characteristics. 

The section of input variables is complicated by 
the lack of a good instructional theory, which would allow 
for manipulation of the physical and mental elements and 
suggest how they might be adjusted to maximize benefits to 
the students involved (Hill, 1964; 27-53). 

There has been scant use made of any logically 
developed input-output relationship to act as a guide for 
the selection of input and organizational variables as 
determinents of educational achievement. The input variable 
selection for this study has, in the absence of an adequate 
instructional theory, been largely derived from previous 
research, from deductive logic, and from attention to the 
types of statistical techniques to be performed. 

The input measures which are included in this study 
attempt to reflect important factors in the educational 
environment. The lack of a theory of instruction, however, 
will continue to limit the specificitycoofictructalein-school 
resources affecting the learning process. Implicit in similar 


research projects, however, is the assumption that formal 
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38 
education is only one of the three basic influences upon a 
person's educational progress, the other two being native 


intelligence and motivation toward learning. 


Policy and Non-Policy Independent Variables 


In consideration of the above assumptions it is 
useful to distinguish two classes of independent variables. 
First there is the class of factors which form the "givens" 
ofa particular Situation, being either immanent or in some 
degree fortuitous. Demographic and socio-economic factors 
are descriptive of the constitution of a community providing 
the factors impinging upon educational achievement which lie 
outside the sphere of choice. Non-policy variables belong in 
this category. Alternatively, there is a class of factors 
which is the outcome of political decisions relating to 
education and which is therefore relatively accessable to 
Manipulation. Policy variables belong in this category. 

The distinction between these categories may be 
explained by an analogy with certain basic concepts from 
price theory in economics. Price theory focuses, in part, 
on the production costs of a firm. The economist has devel- 
oped several analytic concepts as theoretical tools to assist 
in the identification of-crucial elements’ that act as 
explanatory determinants of production costs. Two major 
categories of production costs are specified--fixed costs 
and variable costs. Fixed costs are those which in the 


aggregate are absolutely invariant to changes in output, 
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ag 
and are the costs of fixed factors such as depreciation 
and interest charges. Variable costs are those which in the 
aggregate vary with output, and are the costs of variable 
factors such as wages and materials. These two factors are 
expressive rather than unequivical, and are not necessarily 
fully consistent. In effect, there are some fixed costs 
which may be variables and some variable costs which may be 
fixed (Bain, 1961:91). 

To promote clarification of the dichotomy, price 
theorists make a further analytic distinction between short 
period and long period in the relation of cost to output. 
Bain (1961:90) describes it as: 

Ine formal! logiceas su«:the,shortr period: ito 

which we shall refer is no especial? chrono- 
logical time interval uniformly applicable to all 
sorts of firms, but a sort of ‘operational period’ 
arbitrarily defined as such length that buildings 
and long-lived equipment are invariant in quantity 
and that labor and materials are freely available 
in quantity. 
Hence, the longer the time period envisaged, the fewer are 
the factors which may be considered as fixed. Thus the 
dichotomy between fixed and variable cost factors is 
essentially a short period concept. 

Policy and non-policy factors that act as deter- 
minants of educational achievement, may be likened to the 
concepts of fixed and variable costs in the sense that 
Clarification of the dichotomy revolves upon the short period 


concept. For instance, the existence of a public and separate 


school systems in Alberta might be expected to act as a 
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determinant of the level of academic achievement (Cheal, 
1963:114-115). The existence of the two systems is deriva- 
tive from a political decision, but once established, this 
factor cannot realistically be considered as capable of 
Manipulation in the sense that the function of choice still 
prevails. This constitutional "given" has assumed the 
substance of immanence, set in tradition, and has become 
an intrinsic part of the environment. 

Logically this factor may now be considered to be 
amonspolicy, vakdiabliasziokt is fruitful to think of the non- 
policy and policy categories within a form of "operational 
time period" kindered to the short period concept, which may 
be arbitrarily defined as such length of time that constitu- 
tional constraints are impervious to political manipulation, 
while factors such as pupil-teacher ratios and the tax rate 
are accessible to variations by policy makers. 

This distinction in terms of an arbitrarily defined 
time period is crucial to the relationship between the two 
Major categories. It may be easily shown that socio-economic 
factors are capable of manipulation by political action. 
Pierce (1947), for instance has reasoned that community 
change may be guided and controlled by educators working in 
concert with planning boards and zoning authorities. There 
is abundant literature on methods available to educators for 
developing supportive attitudes to education and for 
activating the public to an awareness of the need for better 


schools. 
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It is a thesis of this study that actions such as 
those noted by Pierce (1947) are longer range activities, 
both in their stimulus and effects, than the a immediate 
political actions impinging directly upon education expendi- 
tures, such as the determination of salary levels and 
provincial aid to education. The distinction between non- 
policy and policy determinants is not, therefore, rigid but 
it is analytically pertinent in that it allows for the 
grouping of factors according to their apparent susceptibility 


to political manipulation. 
V. PLACEMENT OF VARIABLES 


From logic and previous research projects on the 
relationship between educational achievement and inputs 
factors, a list of identified and presumed explanatory 
factors was derived. Each of the factors, or variables, may 
be fitted into the input-output relationship of this study 
(see Figure 1). The diversity and complexity of these 
possible influencing variables is apparent, and the listed 
variables cannot be expected to exhaust all possibilities. 

It is not easy to assess the relative importance 
of separate factors as determinants of educational achieve- 
ment from a survey of the completed empirical studies. This 
problem stems from the fact that the studies work with 
different dependent variables, diverse measures of selected 
factors, and apply to a variety of organizational units. A 


brief explanation of the placement of variables in this 
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| Non-Policy Variables | Policy Variables 


Ethnic origin Teachers' Salary 


Religion Internal administration 


Expenditure for within 
school specialists 
staff 


Expenditure for within 
school support staff 


Urbanization 


Assessment per Pupil 


Supplementary requisition 


Mean family income 


Scholastic ability Expenditure for central 


Age composition office specialist staff 


Direct instructional 
salaries 


Expenditure for central 
office administration 


Operational expenditure 
less direct instructional 
expenditures 


Non-Personnel expenditures 


Academic Achievement 


Pupil-teacher ratio 
Class size 


School pupil population 


Grade IX population 
Teachers' training 

Teachers' experience 
No. 


Teacher-turnover ratio 


of Courses in Gr. IX 


Grade Organization 


Figure 1: Expanded input-output relation- 
ship of variables relating to 
academic achievement. 
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study is in order. 

Among the non-policy variables, there would be 
no quarrel with the placement of selected variables which 
measure native ability and socio-economic conditions. 
Population characteristics and factors relating to community 
wealth are clearly intrinsic to the school situation and 
beyond the ability of policy makers to vary--certainly in 
the short period. The placement of the amount of supple- 
mentary requisition per pupil within the policy variables 
might be questioned. However, in this study this factor is 
taken as a measure of community wealth in Alberta. 

The placement of factors within the second major 
category, policy variables, follows from an earlier discussion 


of the distinction between policy and non-policy variables. 


Déeseription of Twenty-six Independent Variables 
NonsPolicy Independent) Variables 


(BERnresOrsgin))!. his? variablerdesignated X5 is 
used to indicate what percentage of the population living in 
a school community is of British origin. All enumeration 
areas in each school community were identified. A computer 
program using the 1961 census ethnic origin data was written 
and run to determine the ethnic origin of the population in 
the school community. It is reasonable to assume that the 
number of people of each ethnic origin in each school com- 
munity would change since 1961, but the percentage of each 
ethnic group in each community should have remained approxi- 


mately the same. 
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The source of data. for this variable is the 
Decennial Census of Canada, 1961, and the data for the three 


groups of schools are provided in Table II, page 45-46. 


(Religion). The third independent variable is 
percentage of the pupils Roman Catholic and is designated X- 
In separate schools it was assumed that 100 percent of the 
pupils were Roman Catholic. A survey of four schools showed 
that less than one percent of the pupils was not Roman 
Catholic. The source of the data for all other schools was 
the Decennial Census of Canada, i966 A computer program 
was written and run to determine the percent of Roman 
Catholics in the enumeration areas ot the school community. 
The percent ages obtained were used as an approximation of 


the percentage of Roman Catholic pupils in the school. The 


data are provided in Table II, page 45-46. 


(Urbanization). The third independent variable is 
used to indicate whether the school is located in an urban 
place and is designated Xy- The definition of urbanization 
used in this study is much more limited than the definitions 
of urbanizations in most previous studies. It is intended 
to tap a specific characteristic of urbanization, that of a 
particularly large aggregate of people. The source for this 
variable lis” the Decennial “Census “of ‘Canada, 1971, and: the 


data are provided in Table II, page 45-46 


(Assessment per pupil). The equalized assessment 
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47 
per pupil is the fourth independent non-policy variable 
designated Xe. This is used as a measure of economic ability 
of the school district. The school communities are in rank 
order for 1 to 44 with 1 being highest assessment per capita, 
and 44 being the feces: assessment per capita. The source of 
data is the Annual Report of the Alberta Department of Educa- 


tion, 1971, and the data are provided in Table II, pp. 45-46. 


(SUppieméntaryerequisition)s wlheeliithAindependent 


non-policy variable is the supplementary requisition per 
pupil. This was calculated by calculating the amount of the 
total school district's educational expenditure which was 
derived from the supplementary requisition. This variable 
is designated Xey and it is held to be representative of the 
economic ability or fiscal capacity of the local community 
to support public education. The Alberta Department of 
Education Annual Report for 1971 (to be published) is the 


source of data and the data are shown in Table II, pp. 45-46. 


(Mean family income). The mean family income of 
families in the school communities is the sixth independent 
non-policy variable Xo. This is held as a measure of 
economic ability. A computer program was written and run 
ne determine the mean family income of the people living in 
each of the 44 school communities using the 1961 Decennial 
Census of Canada data. The mean family incomes are in current 
dollars. Current dollars were then calculated by multiplying 


the 1961 mean family income figures by 1.86. The increase in 
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48 
average weekly earnings in Alberta from 1961 to 1971 was 86 
percentd(DsBeS) pelo th) 2abTheidataefon Xo are provided in Table 


PRnopprs45746i 


(Scholasti¢ ability). / The independent non-policy 
variable is the mean scholastic ability of grade nine pupils 
as measured on the SCAT Verbal and Quantitative Tests, Xo. 
The data for this variable are the Scholastic Ability scores 
for the 3576 grade nine students who wrote the Alberta 
Government tests in the spring of 1971. These were made 
available by the Operations Research Branch of the Alberta 
Department of Education. Scholastic Ability mean scores were 


Calculated for each school. The data for this variable are 


shown in Table II, pp. 45-46. 


(AgenofngradeiiX pupils). i Thexmean) age, ofegrade; Ix 


pupils is the eight independent non-policy variable and is 
designated Xg- The date of birth of the 3576 grade IX 
students was provided by the Operations Research Branch of 
the Alberta Department of Education. The ages in month of 
each pupil was calculated to enable the mean age of grade IX 
pupils attending each of the schools in the sample to be 


calculated. The data for this are shown in Table II, pp. 45-46. 


Independent Policy Variables 
The input-output relationship in this study suggests 


a number of policy variables. The policy variables in this 


study are: 
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49 
(Mean salary of grade IX teachers). The°first 
independent policy variable is the mean salary of grade IX 


teachers and is designated X The source of data is the 


LOT 
Pilot Project on PPBES, Alberta Department of Education, 
1971. The data are for the school year 1970-71, and the 


data are shown in Table II, pp. 45-46. 


(Internal administration expenditure). The actual 
expenditure per pupil, for administration within each school 
is independent policy variable number two and it is designated 
Xia: The source of data is the PPBES Pilot Project, Alberta 
Department of Education. The data are for the 1970-71 school 


year and the data are provided in Table II, pp. 45-46. 


(Expenditure for within school special staff). The 


third independent policy variable is expenditure per pupil 

for special staff within the school, and is designated X15° 

The source of data for this variable is the PPBES Pilot Project, 
Alberta Department of Education. The data are for the school 


year 1970-71, and these data are shown in Table II, pp. 45-46. 


(Expenditure for within school support staff). Expen- 


diture per pupil for support staff within each school is 
independent policy variable number four and it is designated 
X13: The source ‘of “the “data isthe PPBES 'Prlot Project, 
Alberta Department of Education, The data are provided in 


Table II, pp. 45-46, and they are for the school year 1970-71. 
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50 
(Expendtune forsoentialsofificeaspecialistestaff),. 
The fifth independent policy variable is the expenditure 
per pupil for central office specialist staff and is desig- 
nated Xi4° The source of data are the 1971 Annual Report, 


Department of Education. The data are shown in Table II, 


pp. 45-46. 


(Expenditure foradirectainstruction). frDbrect 


instructional salaries is independent policy variable six, 


and it is designated X The source of the data is the 


jody 
PPBES Pilot Project, Alberta Department of Education. The 


data are provided in Table II, pp. 45-46. 


(Expendituresfor central» officesadministration) « 


The seventh independent policy variable is expenditure per 


pupil for central office administration, X The source 


16° 
of these data is the Alberta Department of Education Annual 
Report for 1971.(to be published). The data are shown in 


Table II, pp. 45-46. 


(Operational expenditure less direct instructional 
Salaries). The eighth independent policy variable is oper- 
ational expenditure per pupil less direct instructional 
salaries. This variable is designated X17° The data are 
calculated from information from the Alberta Government 
PPBESr PaloteProgectil9Vaet Themdata are forpthenschood year 


1970-71 and are shown in Table II, pp. 45-46. 


(Non-personnel expenditure). All expenditures 
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other than these for personnel were measured in the ninth 


independent variable, The source of data is the Alberta 


Xig- 
Department of Education PPBES Pilot Project, 1971. The data 


ane provided: in Table Il, ppiv45-46. 


(Grade IX pupil teacher ratio). The tenth independent 


policy variable is grade IX pupil-teacher ratio and it is 


designated X This measure was calculated from information 


ee 
in the Alberta Department of Education PPBES Pilot Project, 


1971. The data areshown in Table II, pp. 45-46. 


(Avenagesoqrade Ixvclass size)... sihasveteventh 


independent policy variable is designated Xoo: Average 

class size helps to elaborate information contained in the 
teacher pupil ratio measure, (Xj) + For example, it is 
possible for a school to have a relatively high ratio of pupils 
to teachers, but if each teacher instructs in a large number 

of classes, average class size may be relatively low. The 

data for this variable are calculated from the information in 
the Alberta Department of Education PPBES Pilot Project. The 


data are provided in (Table II, pp. 45-46). 


(Teacher turnover ratio). The seventeenth inde- 
pendent policy variable Xoer is the number of teachers who 
resigned in each school in June, 1971 divided by the total 
number of teachers in that school. The source of data for 
this variable was a questionnaire to Principals (Appendix B). 


The data were completed by telephone calls to seven schools 
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52 
and information from the Operations Research Branch 
Alberta Department«of Education.» :TablesII, opp.) 45-46, 


provides the data. 


(Grade Organi Zoatlon aireens schools). This variable 


Xoo1 indicates what grades are taught in each school. Schools 
which teach grade 1-12 are designated 1, 1-9 are designated 

2, 7-12 are designated 3, and 7-9 are designated 4. The 
source of the data was the Operations Research Branch, 

Alberta Department of Education. The data are provided in 


Table IL, pp. 45-46. 


The Approach and the Technigues 


The input-output relationship used in this study 
has been drawn from a general analogy with production functions 
as they have been developed for the analysis of inputs and 
outputs of firms and industries. However, as Burkehead 
pointed out the difficulties that have been encountered in 
the application of this approach to educational institutions 
would suggest that the phrase "input-output relationships" 
would be a more appropriate description than the more 
rnigorouseconcept ofeproductionofiunchionme(h9 67238). 

For each of the 27 variables selected for the study 
data were collected in Alberta for 44 schools for the school 
year ho AQaiNardMestief ltheostatistical data for the 27 
variables were collected directly or derived from various 
federal, provincial and municipal published or unpublished 


studies. The only data not readily available were information 
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53 
an ethnicity and teacher-turnover ratio. As a consequence 
a questionnaire was sent to the principals of the 44 schools. 
The teacher turnover ratio data from this questionnaire were 
used in this study, but the information on ethnic origin was 
so scantily provided that the 1961 data from the Canadian 
Decennial Census were used as a replacement. The data for 
each of the twenty-seven variables are provided in Table II, 
pp. 45-46. 

The data for the independent variables were 
classified as non-policy and policy variables. The values 
for all variables were punched on IBM cards and computer 
programs were deSigned to enable various statistical tech- 
niques to be effected by the computer. 

The empirical analysis was undertaken in three 
phases but first the 44 schools were divided into three groups 
with 15 high academic achieving schools, 15 medium academic 
achieving schools and 14 low academic achieving schools 
(lable ly DDsis co OL) os [ne mean test Score for, the 15 
schools which were categorized as high achieving schools 
wasea 60< jiawaths esstandard.deviation ef, 1.8d,)for7zthe 15 
medium achieving group of schools the mean test score was 
56.28 with a standard deviation of 1.03 and in the 14 schools 
categorized as low achieving the mean test score was 51.30 


Wi tha. standard. deviationsof. 2. 52.. 


Simple correlation for X, (academic achievement) 


and independent variables. The first phase of the empirical 
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54 
analyses involved the computation of simple correlation 


coefficients between the dependent variables X, (academic 


1 
achievement) and each of the values of the independent vari- 


ables in each of the non-policy and policy classifications. 


Analyses of Variance for X,_and_ non-policy independent 


variables, In the second phase of the study involved a one- 
way analysis of variance which was used to assess the relative 
magnitude of variation in academic achievement resulting from 
the following non-policy variables: (1) ethnicity of pupils 
(2) per cent of pupils Roman Catholic (3) urbanization 

(4) equalized assessment per capita (5) supplementary requisi- 
tion as a per cent of total school district expenditure (6) a 
mean family income (7) scholastic ability of grade nine 

pupils (8) age of grade nine pupils. 

The relative magnitude of variation resulting from the 
different sources was assessed for acceptance or rejection 
under the null hypothesis. The point of probability for re- 
jJecting the no difference or null hypothesis in this study 
was the 0.05 level. The Sheff6é test was used to test the 
significance of results. The 0.10 level of significance was 


used as recommended by Sheffé (Ferguson, 1961:297). 


Assumptions of Analysis of Variance 


Three important assumptions made in analysis of 
variance are, (a) normality of errors in the population and 
in models, (b) equality of variance in the errors, and 
(c) statistical independence of the errors (Sheffé, 1959:311). 
The effects of departures from these assumptions have been 


investigated but complete knowledge of these effects has not 
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been obtained as Scheffé states, because assumptions may be 
violated in more ways than they can be satisfied. Scheffé 
is cautious in advocating departures from the assumptions 
of analysis of variance but records difficulties stemming 
from lack of independence "as the most formidable to cope 
with" (Scheffé, 1959:364). Authors such as Winer and Edwards 
accept the conditions of the Box studies which indicate that 
the F-test is "robust" under violations of the assumptions 
of normality and equality of variance. Such effects as these 
tend to increase the probability of type I errors. Effects 
upon type II errors are less clear (Sheffé, 1959:357). Thus 
Winer concludes in regard to the F-test that: 

The magnitude of type I error is not seriously 
affected if the distributions depart moderately from 
normality or if the population variance departs mod- 
erately from equality; i.e., the test is robust with 


respect to the assumption of normality of distribution 
and homogeneity of error variance (Winer, 1962:61). 


Mid Lys lis" Or» Covarid ancer tor’ X,\ and™Po lacy Variables 
with Significant non-Policy Variables as Covariables 


The third phase of the study includes a series of 
Analyses of covariance to assess the variation in academic 
achievement which is assignable to each of the 18 policy 
variables while attempting to "control" or adjust for the 
effects of the non-policy variables which were found to be 
significant in phase two of the empirical analysis. 

Because the third phase of this study does not 
come within the assumptions of analysis of variance with 


regard to lack of independence in observations, an analysis 
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56 
of covariance is used for the third phase of the study. 

The analysis of covariance is an extension of the 
analysis of variance technique to take into account possible 
effects on the dependent variable of uncontrolled variables 
Or covariates. If direct control or "experimental control," 
was utilized in the study all relevant or concomitant 
variables would have been controlled for experimental error 
in the design of the study. In designing this study such 
control was not possible, thus, analysis of covariance was 
used for controlling experimental error due to selected 
variables which were not controlled for in the experimental 
design. 

This statistical control is facilitated by making 
appropriate adjustments to the criterion means for the 
various treatment conditions. In order to statistically 
control the concomitant variables (non-policy variables) 
one is required to compute: (1) the correlation between the 
concomitant variables and the criterion variables, and 
(2) the coefficient of regressions of the criteria on the 
concomitant variables. Given this information, the researcher 
can adjust the criterion measures for the effects of the 
concomitant variables (Winer, 1962). After the criterion 
scores are adjusted, the traditional analyses of variance 
techniques were applied to the adjusted criterion scores. 

To statistically control the concomitant variables 
(non-policy variables) the researcher took into consideration 


the following assumptions (Lindquist, 1956). 
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52 
1. The subjects in each treatment were originally 
either (a) selected at random from the same popula- 
tion; or (b) selected from the same parent population 


on the basis of their concomitant measure only. 


2. The concomitant measures are unaffected by the 
treatments. 
3. The criterion measures for each treatment group are 


random sample for those of a corresponding treatment 

population. 

4. The regression of the criterion measure on the 
concomitant measure is the same for all treatment 
populations 

5. The regression in assumption number four is linear. 

6. The distribution of adjusted scores for each treat- 
ment population is normal. 

7. The distribution of adjusted scores have the same 
variance. 

There was concern that the concomitant variables 
(non-policy) would influence the results regarding the policy 
variables. In this study the concern was whether a large 
proportion of variance in the criterion variable could be 
predicted with only a knowledge of the non-policy variables. 
The concern was expressed in the question: Does the addi- 
tional knowledge of the policy variables improve the prediction 
of the criterion variable (academic achievement) over and 
above that which the concomitant variables (non-policy) 


predict? 
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58 
If the analyses of covariance shows that the 

treatments do not have a different effect on the criterion 
measures in addition to the effect of the non-policy variables 
we can answer the question posed in the previous paragraph in 
the following way. The additional knowledge of the treatment 
groups and policy variables does not significantly improve the 
ability to predict academic achievement scores of students in 
groups of schools, given the data on the non-policy variables 


relating to the schools. 
SUMMARY 


The input-output relationships of achievement and 
the policy and non-policy independent variables provided the 
logical basis *for’the’ selection of variables for the empirical 
phase*or=this “study. One dependent variable and 26 independent 
variables were identified. The 26 independent variables are 
composed of 8 non-policy variables and 18 policy variables. 

A large portion of the data had its source in the 
reports of the Alberta Government Department of Education 
Program Budgeting Pilot Project, 1970-71. ‘Data for achieve- 
ment scholastic ability, and age were computed from the 
records of students for the 1971 Alberta Department of 
Education grade nine tests. 

Data from Census Canada for enumeration areas 
corresponding to school attendance areas were used for ethnic 
origin, mean family incomes, and religion in the non-separate 


schools districts. 
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The empirical analyses was divided into three phases 
The first part involved the computation of simple correlation 
coefficients between the dependent variable xX (academic 
achievement) and each of the values of the independent 
variables in each of the non-policy and policy classifications. 
The second part of the empirical analysis involved an analysis 
of variance technique using academic achievement as the 
criterion. The third phase of the empirical analysis consisted 
of the use of academic achievement as the criterion, signifi- 
cant non-policy variables as covariates, and the examination 
of policy variables through an analysis of covariance tech- 
nique. The study was considered as a heuristic exercise in 
the area of the output of education. 

The findings of the empirical analysis are reported 


in chapter IV. 


7. 


. 7 ‘ nm 7 - 
ore 
.s ‘ 4 7 
o au ‘ > 
: is Pe on : 
OP, re vy . ~~. q | ae ee ' 
1 ; 7 


ao ktpobnteento ay ate ee ane 
eieylens ne cient eteylens feotzign ‘ors sem 
ont} 2s $aomave trios’ ‘olmebsos patey 5 > 


beteianos ebeyises isoiwigms: Bia: to vende bat ot 


, Depaul noixetixo baad 26 snamevs.idos | siento 
dots mimes oil Bas \ Pore t saves as sadn 
~rigsat song Ysvoo 16 cfeylens ae thesoeHy ‘2S 


ni seioroxe ideal tued) 6 es potsbkenod/, as 


.noLssbUbS to. ee 


lnaiadeaacss 215. ak cad feoixtame sit to. semibart sd aly 
F ; » - 
Cad ype oud. a o om . " Pa 


wy “ ) 


ae a 


i ae ft 


i 
ip ® j 
fA oe ap °K +4 Ae 


aa i + 1 = 
o at ga a a 7 
~ te 


hae bi, os ie vail 


CHAPTER SIV 
THE FINDINGS 


The findings of the empirical phase of this study 
which involves the investigation of the relationships between 
academic achievement of grade nine students, Xie and eight 
non-policy and eighteen policy variables are given in this 
chapter. The presentation of the findings is organized on 
the basis of the statistical study detailed in the previous 
Chapter. The relevance and nature of the study have been 
indicated in Chapter I. The selected variables and the 
techniques employed in the empirical stages of the study 
have been advanced in Chapter III. In Table III, there is 
providedsa, Jist.of the; variables, used: in thaststudy, each 
with its identifying number. 

Simple Correlations for Xj (Academic Achievement) 
and Independent Variables 

While analyses of variance and analyses of covariance 
procedures are the main forms of analyses in this study the 
simple correlation coefficient between independent variables 


and the dependent variable merit an initial commentary. 


Non-Policy.,,..Independent Variables 


The simple correlations between the non-policy 
independent variables and the dependent variable xX) (academic 


achievement)..are:given.in.Table IV. It is noteworthy that 
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TABLE III 


SUMMARY OF VARIABLES 


Dependent Variable 


X, Mean academic achievement score on the Alberta 
Department of Education grade nine tests, 1971. 


Independent Variables 


Variables Reflecting Non-Policy Factors 


X, Ethnicity of grade nine pupils--per cent of grade 
ninespupi ls of Brrtien origin. 


X4 Per cent of pupils who are Roman Catholic. 


Xy The location of the school. Urban area or non- 
urban area. 


Xe Equalized assessment per capita in the school 
Jurisdiction: 


X Amount of supplementary requisition as a per cent 


2 of total educational expenditure. 
Xo Mean family income in the school jurisdiction. 
Xo Scholastic ability of grade nine pupils. 
Xo Mean age of grade nine pupils. 


Variables Retlecting POLICY OY Political Factors 


X19 Salary of grade nine teachers. 

Xa Expenditure per grade nine pupil for internal 
administration. 

X15 Expenditure per grade nine pupil for specialist 
Statt within the school. 

X13 Expenditure per grade nine pupil for support staff 
within the school. 

X Expenditure per grade nine pupil for central office 

14 é 

specialist staff. 

Xis Expenditure per grade nine pupil for direct 
instructional salaries. 

X16 Expenditure per grade nine pupil for central office 
administration. 

X15 Total operational expenditure per pupil less direct 


instructional salaries. 
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TABLE III (continued) 


x 


Total educational expenditure per pupil less total 


— expenditure per pupil for personnel. 
X19 Pupil-teacher ratio in grade nine. 
Xo Average class size in grade nine. 
X51 Schoolepupilspopulation. 
X55 Grade nine pupil population. 
X53 Numbers of years of training of grade nine teachers. 
X54 Number of years experience of grade nine teachers. 
X55 Number of courses taught in grade nine. 
X56 Teacher-turnover ratio. 
X54 Grade organization in the school. 


TABLE IV 


SIMPLE CORRELATION OF NON7~POLICY INDEPENDENT 
VARIABLES AND THE DEPENDENT VARIABLE, X42 


Independent Simple 
Variables @ Correlations 
Xo .361b 
if b 
X .434 
Xy -.239 
Xe “he? 
X .396 
Xo - 062 
Xe .824b 
: b 
Xg .583 


Oror details of variables refer to Table III 
De ignificant at the 0.05 level 
Sources: 


X X Xo, Calculated from Decennial Census of Canada 1961. 


2 a5 + 


Xyr Decennial Census of Canada, 1971. 


Xen Calculated from information received from, Division 
of Instruction, Alberta Department of Education. 


Calculated from information provided by the 
Operations Research Branch, Alberta Department 
of Education. 
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63 
five of the independent non-policy variables have simple 
correlation coefficients with the dependent variable which 


reach the 0.05 level of significance: xX per cent of grade 


2! 
nine’ pupils of vBritish ethnicrorigin, Xo per cent of students 
who are Roman Catholic, Ker supplementary requisition as a 

per cent of the total school district educational expenditure, 
Xor scholastic ability of grade nine students and Xo 


of grade nine pupils. The lack of significance of mean family 


mean age 
a 


income, urbanization and assessment per capita is conspicuous. 

The direction of Xy urbanization, although not being 
Significant is noteworthy. This may be partly explained by 
the nature of the foundation program for financing education 
in Alberta and the present demands on urban areas because of 
social and economic problems. 

The simple correlation coefficients for each of the 
remaining non-policy variables exhibit the anticipated 
results. A very substantial influence was made by Xor 
scholastic ability of the grade nine pupils. The per cent 
of variance accounted by this variable of the dependent 
variable xX (academic achievement) amounts to 68 per cent. 
It is apparent that five of the non-policy variables are 


significantly associated with variability in academic 


achievement. 


Policy Independent Variables 


The simple correlation coefficients between policy 


independent variables and the dependent variable, Xi 
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64 
(academic achievement) are given in Table V. 

It is noteworthy that only five of the independent 
policy variables have simple correlation coefficients with 
the dependent variable which reach the .05 level of signi- 
ficance: X13 expenditure per grade nine pupil for support 


Staff within the school, xX expenditure per grade nine 


14’ 


pupil for central office specialist staff, X expenditure 


Lor 


for central office administration per grade nine pupil. 


Xour school pupil population and X number of years exper-~ 


24 


ience of grade nine teachers. Of the five significant 


independent policy variables only X central office 


217 


expenditure per grade nine pupil and X the number of 


24! 


years of experience of grade nine teachers showed a positive 
Significant correlation coefficient. The negative influence 


Of expenditure for support staff within the school, X 


ass ie 


expenditure for central office specialist staff and X16! 
expenditure for central office administration per grade nine 
Dupri.) is particularly noteworthy: 


RELATIONSHIPS BETWEEN ACADEMIC ACHIEVEMENT 
AND INDEPENDENT VARIABLES 


Analysis of Variance for Xy (Academic Achievement) 
and Non=FoPicy Independent Variables 


The second phase of the empirical analyses employed 
an analysis of variance procedure to determine relationships 
between the dependent variable xX) (academic achievement) and 


the non-policy independent variables. 
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TABLE V 


SIMPLE CORRELATIONS OF POLICY INDEPENDENT VARIABLES 
AND THE DEPENDENT VARIABLE, X,? 


ih 
Independent Simple 
Variables Correlations 
X10 .006 
Xi =P BUSS) 
X15 mere OO 
X53 - .503P 
x - .361) 
Xi aromea el 
i - .384b 
X14 Od. 
X19 SOAS) 
X19 .034 
X59 «236 
Kia 303° 
X55 .026 
X53 23 UO 4 
Xo4 ~447b 
Xon .067 
X56 .034 
X54 - .083 


“Por details of variables refer to Table III, Oj olen COA & 

PEigniricant at the 0.05 level or better. 

sources: 

tome “127 “15' “Sie 708") a7 7 25" Calculateduerom 
information in Alberta Department of Education PPBES 
Price Pro ,ece wov1. 


Lae Ge Calculated from Alberta Department of Education 
Annual (Report 7-197 i. 


2G Calculated from Principals' Questionnaire 


17’ ¥18" %19" *20' *27' calculated from Alberta Department 
of Education Annual Report 1971, and PPBES Pilot 
Project 1971. 
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Variable Xx, (Ethnic Origin) 


The relationship between variable X, (academic 


1 
achievement) and X, ethnicity 1s found in Table VI. The 
probability level of 0.006 for the obtained F ratio for the 
above distribution showed that at least one significant 
difference occurred between pairs of means of the three 
groups. Thus, there is a significant difference between the 
mean per cent of students of British origin in groups of 
schools of different achievement levels. 

The difference between the mean percentage of pupils 
of British origin for schools categorized in groups of high 
medium and low achievement was shown by the Sheffé test to 
be significant at the .046 and .009 levels respectively 
(Table VII). Inspection of means in Table VI and VII showed 
that among the schools used in the study, the schools cate- 
gorized as having a low academic achievement had a lowest 
mean per cent of pupils of British origin. The schools 
categorized as medium academic achieving schools had a 
slightly higher per cent of students of British origin than 


the schools categorized as high achieving. 


Variable X, (Per cent of Pupils Roman Catholic) 


3 
The mean per cent of Roman Catholic pupils in the 
highest achieving group was 28,73, in the medium achieving 


group 50.80 and in the lowest achieving groups 71.29. 
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COMPARISON OF THE MEAN PER CENT OF GRADE NINE STUDENTS 
OF BRITISH ORIGIN IN GROUPS OF SCHOOLS OF DIFFERENT 


Group 
Achievement 
Level 

bydiigh 


2. Medium 


SF GLOW 


Schools 
iy. Grp 


ACHIEVEMENT LEVELS 


of Mean 


52) 2.69. 
516.5077 


397.69 


TABLE VII 


Br. rOncg in 
Pupils 


Variance 


174.46 
6.0202 


32h 33/5 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON OF 
MEAN PER CENT OF GRADE NINE STUDENTS OF BRITISH 
ORIGIN. IN GROUPS OF SCHOOLS OF DIFFERENT 


Group 


Ll and 2 
i -and 3 


Z and 3 


ACHIEVEMENT LEVELS 


Mean % of Br. Origin 


ee ote, 56507 
52569 39369 
36.2107 39569 


Probability 


Phe NE 
.046 


~009 


Source: Ethnic origin data were calculated from Census of 


Canada, 
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The probability lével#o#iJ029 for the obtained F 
ratio of 3.86 for the above distribution showed that at 
least one significant difference occurred between pairs of 
means of the three groups (Table VIII). There is a signifi- 
cant difference in per cent of grade nine students who are 
Roman Catholic in groups of schools of different achievement 
levels. The Scheffé test showed that between groups one and 
group three there was a significant difference at the .029 
level (Table IX). 

An examination of the means in Table IX showed 
that lower achieving groups of schools had the highest per 
cent Roman Catholic population and the highest achieving 
groups of schools had the lowest per cent of Roman Catholic 


students. 


Variable X) (Urbanization) 
The probability level of .050 for the obtained F 
ratio for the distribution in Table X showed that at least 
one significant difference occurred between pairs of means 
of the three groups in urbanization (Table XI). 
The difference between the means for urbanization 
for groups 1 and 2 was shown by the Scheffé test in Table XI 
to be significant at. the 0.09 level. inspection of the means 
in Table XI showed the relationship of means to be slightly 
curvilinear as the highest achieving group of schools had a 


slightly lower percentage of schools in urban areas then did 


the medium achieving group of schools. 
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TABOR Dit 
COMPARISON OF MEAN PER CENT OF GRADE NINE STUDENTS WHO 


ARE ROMAN CATHOLIC IN GROUPS OF SCHOOLS OF 
DIFFERENT ACHIEVEMENT LEVELS 


Group NOVO OF Mean % 
Achievement Schools Roman Catholic Variance 

Level in Grp. Students 
ie High 1S 22.13 Ss O3<-5 0 
2. Medium 15 50.80 2302.89 
Si. LOW 14 ee 2 MESitewskee Pa} 
F 3.86 P O29 

TABLE IX 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON OF 
MEAN PER CENT OF STUDENTS WHO ARE ROMAN CATHOLIC 
IN GROUPS OF SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Groups Mean % Roman Catholic Students Probability 
Land) 2 28573 50.80 $3152 
1 and 3 20573 ORR ER) 029 
Zand 3 50.3.0 We, ~417 


Source: Religion data were calculated from Census of Canada 
POG Er. 


; 
ihe 


wa - A ne 7 


i 


7 fy 


HE bia oe Swan 


2onsiireV 


Ge. £8EL 
OS. SPES 
ES. BSEL 


’ j ‘ . i a) aoe “J ay “ - i 
Tl a Re a 
| 3 ea Se 
a hou. 5: . ; — cian, 
4 
w i - 
{ 
‘ 


IO. WORTHANMOD 5 TION it 
tonne su 4 OW 
erg 


wtkLidsdoxd 


eee 


ae 08. 

eso. gl | 

Sih. es. ii) ee 
ee 


et - ao Pe ; J e 
7 ae nie A ats WA hicdon? ys ‘ etre, 
a” Pts 5 fe ete} me d _ 


70 


TABLE X 


COMPARISON OF MEAN URBANIZATION OF GRADE NINE STUDENTS 
IN GROUPS OF SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Group NOS Oe Mean 3 
Achxrevenent Schools Urbanization Variance 

Level in-Grp. or “Students 
ee agh is) sy ma 
2. Medium LS Maer Sf 24 
3. Low 14 1.64 925 
E 3.24 1p ~050 

TABLE XI 


PROBABILITY MATRIX FOR SHEFFE MULTIPLE COMPARISON OF 
MEAN URBANIZATION OF GRADE NINE STUDENTS IN GROUPS 
OF SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Groups Mean Urbanization Probability 
1 and 2 127 2 6d, 09 
beandn3 bi27 1.64 a1 2 
Ziandn3 Led 1.64 #99 


Source: Urbanization data--Census of Canada, 1971. 
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Variable Xe (Equalized Assessment per Capita). 
The ~probabi lity wlevelsof ss 2o0 for the obtained /r 


Tatios, fOr foc distributiongine lable, KLismatcarea that 
there were no significant differences between pairs of means 
for the three groups of schools in equalized assessment per 


Capita. (Table XEII)-« 


Variable Xe (Supplementary Requisition as a Per Cent of 


Total District Education Expenditure) 

The probability level of 0.05 for the obtained F 
ratio for the distribution in Table XIV showed that at least 
one significant difference occurred between pairs of means 
of the three groups of schools. There is a significant 
difference in the supplementary requisition as a per cent of 
total district expenditure in groups of schools of different 
achievement levels. 

The Scheffé test in Table XV showed that the differ- 
ence between group 1 and group 3 was significant at the .050 
level. 

Inspection of the means in Table XVI showed that as 
the groups of schools increased supplementary requisition as 
a percentage of total district educational expenditure, the 
achievement levels increased. The highest achieving group 
of schools had the highest percentage of total district 


educational expenditure coming from supplementary requisition. 


Variable X4 (Mean Family Income) 
The probability level of 0.427 for the obtained F 


ratio for the distribution in Table XVI showed that there were 
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TABLE XII 
COMPARISON OF MEAN EQUALIZED ASSESSMENT PER CAPITA OF 


GRADE NINE STUDENTS IN GROUPS OF COMMUNITIES WITH 
SCHOOLS OF DIFFERENT, ACHIEVEMENT LEVELS 


Group NO@E of Mean Equalized 
Achievement Schools Assessment per Variance 
Levels impGrp. Capita in $ 
i. High Us: 26.40 222.40 
2. Medium | ts) 18.66 131.66 
3. Low 14 23.14 144.13 
F DssG P 1269 
TABLE XIII 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON OF MEAN 
EQUALIZED ASSESSMENT PER CAPITA IN GROUPS OF SCHOOL 
COMMUNITIES WITH SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Groups Equalized Assessment Probability 
Means in $ 


& avid: 2 26.40 18.66 ooh 
l and 3 26.40 23.14 + hs 
2 and 3 13'566 23.14 -649 


Source: Equalized Assessment data were calculated from 
information provided by the Division of instruction, 
Alberta Department of Education. 
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TABLE XIV 


COMPARISON OF MEAN SUPPLEMENTARY REQUISITION PER CAPITA OF 
GRADE NINE STUDENTS IN GROUPS OF COMMUNITIES WITH 


SCHOOLS OF DIFFERENT, ACHIEVEMENT LEVELS 


e20uR Nanooas Mean Supplementary 
Achievement Schools daruene Variance 
evel. in Grp. Requisition in $ 
|e i is 3) ES) 93.07 584.07 
2. Medium LS OO.) 404.21 
3. Low 14 16807 7 Lin 92 
F 3223 P .050 
TABLE XV 
PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON OF 
MEAN SUPPLEMENTARY REQUISITION PER CAPITA IN GROUPS 
OF COMMUNITIES WITH SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 
Groups Mean Supplementary Probability 
Requisition in $ 
4 and, 2 98.07 9507. « Bae 
1 and 3 98.07 766007 O55 
Zand .3 91 07 192.07 ~247 
Source: Supplementary requisition per capita data were 


calculated from information provided by the Division 
of Instruction Alberta Department of Education and 
Canada Census, 1971. 
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TABLE XVI 


COMPARISON OF MEAN FAMILY INCOME IN COMMUNITIES WITH 
GROUPS OF SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Group Nos enorf MoS Ree 
Achievement Schools saa ant. 5 Variance 
Level in Gres Sr euerd ge 
n. High 15 LB3u.¥9 6363904.00 
2. Medium LS 8644.73 3841609.00 
3. Low sa 8059 rbd 3208369.00 
F 0.87 P O7427 
TABLE XVII 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON OF 
MEAN FAMILY INCOME IN COMMUNITIES WITH GROUPS OF 
SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Groups Mean Family Income in §$ Probability 
l and 2 his Te hD 8644.73 O509 
1 and 3 LIS Labs S059 eal 01999 
Acatiad<3 8644.73 8059, 21 Oi 350 


Source: Family Income data were calculated from Census of 
Canada,-L9Giseand Statistics Canada, 1971. 
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no significant differences occurred between means of the 
high, medium, and low achieving schools. There was no 
Significant difference in the mean family income in groups 


of schools of different achievement levels (Table XVII). 


scholastic Ability 

The probability level of 0.000 for the obtained F 
ratio for the distribution in Table XVIII showed that at 
least one significant difference occurred between pairs of 
scholastic ability means of the three groups. There was 
therefore a significant difference in the mean scholastic 
ability scores in groups of schools in different achievement 
levels. 

The Scheffé test in Table XIX showed that the 
difference between means 1 and 3 was significant at the 
.0001 level and the difference between means 2 and 3 was 
Significant at the ,0001 level. 

Inspection of the means in Table XVII showed that 
high achieving schools had a higher mean scholastic ability 
than medium achieving schools and medium achieving schools 
had a higher mean scholastic ability than did low achieving 


schools. 


Age of Grade Nine Pupils 
The probability level of .003 for the obtained F 
batio Of age of grade nine pupils (Table xx). At least one 


significant difference occurred between pairs of means of the 
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TABLE pxXV LIL 
COMPARISON OF MEAN SCHOLASTIC ABILITY SCORES OF GRADE NINE 


STUDENTS IN GROUPS OF SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Group NO seo 
Achievement Schools pole Rieke estes Variance 
Level in Grp. mnie bcd Shah 
Ly igh 15 286.93 3929 
2. Medium bs 285673 Leow 
3. Low 14 23L.71 10.08 
F Ze eIs P -000 


TABLE XIX 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON OF 
MEAN SCHOLASTIC ABILITY SCORES OF GRADE NINE 
STUDENTS IN GROUPS OF SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Mean Scholastic ads 
Groups Ability Scores Probability 
land 2 286.593 BGO. 3 | -340 
dy aes 3 286.93 De eel: .000 
2 and 3 285.73 dh Beng 20:00 


Sources: Scholastic ability data were provided by the 
Operations Research Branch, Alberta Department of 
Education. 


S4UIn Saas 


7 VL Ss ne LHOA tis 
aa rane esceememenn ane Kad OT 


4 


aT wtdeakedee as9M 
Saris kaey: - sx008 ydilida 
ec.e Ee L3BS 
ro.s Ev. 28S cag 
Ss i” a 
g0.0L Lv. 18s eee 
_ 600. &. 
/ 
XIX AUaAT 


GO WVOSISAGMOD SAISTTAUM, WIIWHO2 AOL XI 
YMIV GdAAo IO eEaone | LITER: 
TYUaARTATG YW B2dO00HO2 10 2g 

ada VekT TY tT 


ytilidsdord 


O8E. 


TABLE XX 


7 


COMPARISON OF MEAN AGE IN MONTHS OF GRADE NINE STUDENTS 
IN GROUPS OF SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Group No.3 @& Mean Age 
Achievement Schools in Months 
Level in Grp. 


High 15 178.40 
Medium 15 180.00 
Low 14 182.93 
6.76 py £603 
TABLE XXI 


Variance 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON OF 
MEAN AGE IN MONTHS OF GRADE NINE STUDENTS IN 


GROUPS OF SCHOOLS OF DIFFERENT 


ACHIEVEMENT LEVELS 


Groups Mean Age in Months Probability 
ean 2 178.40 £30.00 ~433 
irand: 3 178.40 WB2593 <00S 
2>°and~3 180.00 e293 .074 

Source: Pupil age data were provided by the Operations 


Research Branch Alberta Department of Education. 
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78 
three groups. 

The Scheffé test showed that there were two signifi- 
cant differences between pairs of groups. The difference 
between means 1 and 3 was significant at the 0.003 level and 
the difference between means 2 and 3 was significant at the 
0.074 level. 

Examination of the means in Table XXI showed that 
the mean age of the pupils increased from the lowest achieving 


group of schools to the highest achieving group of schools. 


Analysis of Covariance for X, Academic Achievement 


and all Policy Independent Variables. 


The third phase of the empirical analysis explained 
the analysis of covariance procedure to determine relation- 
ships between the dependent variable, xX (Academic Achievement) 
and the six policy independent variables which were found to 
be significant in Phase II of the study as listed in Table 
XXII, 

Relationship Between Academic Achievement 
and Policy Variables 

Variable Xj, (mean salary of grade nine teachers). 
The mean salary of grade nine teachers in the group of 
schools categorized as high achieving was $9577.13. In the 
group of schools categorized as middle achieving the mean 
teacher's salary was $9079.53, and in the lowest achieving 
group the mean teacher's salary was $9580.43. 


There was no significant difference in the mean 
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TABLE XXII 


SIGNIFICANT POLICY INDEPENDENT VARIABLES 


gece et a F Ratio Probability 
x, 5.82 0.006 
xg 3.86 0.029 
xg 3,214 Oe 
Xe 323 0.050 
ee 21093 0.000 
me 6.76 0.003 


For details of variables see Table III, pp. 6l. 


salary of grade nine teachers in groups of schools of differ- 
ent achievement levels. The probability level of 0.392 for 
the obtained F ratio for the mean distribution showed that 
no significant difference occurred in the mean salary of 
grade nine teachers and academic achievement in groups of 
schools of different levels of Academic Achievement (Table 
XL Bey 

When the possible effects of the six covariates, 
or uncontrolled non-policy variables were taken into account 
the probability level of 0.229 for:.the adjusted F ratio for 
the distribution in Table XXIV showed that no significant 
difference occurred in the mean salary of grade nine teachers 
and academic achievement in groups of schools of different 


levels of academic achievement when adjustments were made 
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TABLE XXIII 


COMPARISON OF MEAN SALARY OF GRADE NINE TEACHERS IN 
GROUPS. OF, SCHOOLS. OF DIFFERENT. ACHIEVEMENT LEVELS 


Group NOw 807 
Achievement Schools Mean Salary in $ Variance 
Level ins Gr ps 
i. High a5 9577613 826093 .69 
2. Medium 15 9079453 1825664.00 
3. Low 14 9580.43 1198198.00 
F 0.96 P .o02 


TABLE XXIV 


COMPARISON OF MEAN SALARY OF GRADE NINE TEACHERS 
ADJUSTED FOR THE EFFECTS OF, NON-POLICY 
VARIABLES IN GROUPS OF SCHOOLS OF 
DIFFERENT ACHIEVEMENT LEVELS 


Group No. .of Adjusted 
Achievement Schools Mean Salary Variance 
Level in Grp. oars) 
i, High t 93) 3157. 040) 326057). 12 
2. Medium 15 90L5.3e L825609 200 
3. Low 14 9:9°..07,'0:0 1L98139'-00 
Adj. F Tes4 P S229 


Source: Data for teachers salaries was calculated from 
information contained in Alberta Department of 
Boucation PeseS PPlou Project, .19/i1. 
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for the significant non-policy) variable. 


Variable Xi (Expenditure for Internal Administration) 

There was no significant difference in the mean 
expenditure per pupil for internal administration in groups 
of schools of different academic achievement level. 

The probability level of .674 for the obtained F 
ratio for the distribution in Table XXV showed no signifi- 
cant differences occurred in the mean expenditure for 
internal administration and the academic achievement of 
groups of schools of different levels of achievement. 

A probability level of .229 for the adjusted F 
ratio for the distribution in Table XXVI was found when the 
possible effects of the six covariates or uncontrolled 
variables were taken into account. Thus, no significant 
difference occurred in the mean expenditures for internal 
administration per grade nine pupil and academic achievement 
in groups of schools of different levels of academic achieve- 
ment when adjustments were made for the six significant non- 
policy variables. The probability level went from .674 for 
unadjusted means to .229 for adjusted means but an acceptable 
level of significance was not reached for the adjusted means. 
X19 Expenditure for Within School Special Staff 

The probability level of 0.433 for the obtained F 
ratio indicated that there were no significant differences 


in mean expenditure for special staff within the school in 
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TABLE XXV 


COMPARISON OF THE MEAN EXPENDITURE FOR INTERNAL 
ADMINISTRATION OF GRADE NINE STUDENTS IN 
GROUPS OF SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Group Nom @£ 
Achievement Schools Mean Expenditure in $ Variance 
Levels 1 Gisps 
i. High 15 Exel oal 66.22 
2. Medium L5 42.11 212554 
3. Low 14 41.32 PROUT: 
F 40 1 .674 


TABLE XXVI 


COMPARISON OF MEAN EXPENDITURE PER PUPIL FOR INTERNAL 
ADMINISTRATION ADJUSTED FOR THE EFFECTS OF NON- 
POLICY VARIABLES IN GROUPS OF SCHOOLS OF 
DIFFERENT ACHIEVEMENT LEVELS 


Group NO cmot 
: Adjusted Mean 
Achievement Schools Expenditure in $ Variance 
Level an, ‘Grp’. 
Le (Hag iL) 40.22 66.22 
2. Medium 15 39.06 Li225 
3. Low 14 42.76 1 2On OU, 


MajireH of. 204 Be dma 


Source: Data for expenditure for internal administration 
were calculated from information contained in 
Alberta Department of Education PPBES Pilot Project, 
Lod 
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83 
groups of schools of different achievement levels (Tables 
XXVIII). 

When the mean of expenditure for specialist services 
within the schools were adjusted for the significant non- 
policy variables, the “probability level for thé adjusted F 
Gatio increased to .54/700 shown in Table ixXxVII1. Thus, there 
were no significant differences between pairs of means of the 


three groups. 


X13 Expenditure for within School Support Staft 
The probability level of 0.0009for the obtained F 


ratio for the distribution in Table XXIX showed that at least 
one significant difference occurred between pairs of means of 
the three groups and therefore, there would appear to be a 
Significant difference in mean expenditure for within school 
support staff in groups of schools of different achievement 
levels. 

Aprobability -revel—ol07202 forthe adjusted Fk 
ratio for the distribution in Table XXX was found when the 
possible effects of the six non-policy variables which were 
found to be significant in phase two of the study were taken 
into account. The additional knowledge of the mean achieve- 
ment for within the school support staff does not signific 
cantly improve the ability to predict the academic achievement 
scores of students in the three groups of schools given the 
data on the six non-policy variables used in this part of 


the empirical analysis. 
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TABLE XXVII 


COMPARISON OF MEAN EXPENDITURE PER PUPIL WITHIN THE SCHOOL 
FOR SPECIALIST SERVICES IN GROUPS OF SCHOOLS OF 
DIFFERENT ACHIEVEMENT LEVELS 


Group NOR enok 
Achievement Schools Mean Expenditure in §$ Variance 
Level in Grp 
Me Hah LS 18.66 T3298 
2. Medium L5 Za, 0D L252 0 
3. Low 14 22562 L38.36 
F rites) P - 433 


TABHEeAXVILI 


COMPARISON VOF "EXPENDETURE “PER PUPIL WITHIN *THE “SCHOOL “FOR 
SPBCLIADLST SERVICES “ADJUSTED FOR THE EFFECTS OF NON= 
POLICY VARIABLES IN GROUPS OF SCHOOLS OF 
DIFFERENT ACHIEVEMENT LEVELS 


Group Now Or 
Adjusted Mean 
Achievement Schools Expenditure in $ Variance 
Level in Grp. 
Ee High iS LS7e2 Hid egg ee: 
2. Medium His, 22204 ZS ee 
7% Low 14 ea 226 LBS youb ge Ke) 
AG). F -614 P ~547 
Source: Data for specialist services expenditure were 


calculated from information contained in Alberta 
Hbeparcement “of “Education PPBES ‘Pilot Project, "i971. 
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TABLE XXIX 


COMPARISON OF MEAN EXPENDITURE PER PUPIL FOR SUPPORT STAFF 
WITHIN THE SCHOOL FOR GROUPS OF SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Group NO. (36 
Achievement Schools Mean Expenditure in $ Variance 
Level ay Grpn 
£* High ab; 20S 29% 21 
2. Medium £5 erlyers 26.04 
3. Low 14 19222 Phy Boos) 
EF 8.44 P ~0009 
TABLE XXX 


COMPARISON OF MEAN EXPENDITURE PER PUPIL FOR SUPPORT STAFF 
WLTHIN THE. SCHOOL ADJUSTED FOR THE EFFECTS OF NON-POLICY 
VARIABLES IN GROUPS OF SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Group Noss Or : 
Achievement Schools SEES feed Variance 
Expenditure in $ 
Level in. Grp. 
i. High aS) 138 ak 2320 
2. Medium 15 fe, ap 2D i035 
3. Low 14 be Tete 226533 
Ady. 2 L368 P -202 


Source: Data for expenditure for support staff were 
calculated from information in Alberta Department 
of Education Annual Report 1971 (to be published). 
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Xi 4 Mean Expenditure for @entratyOtfice Specialist 
Staff 

The probability level of 0.120 for the obtained F 
GabLlonof AOA for..the di stribiilon.inuLlable XxXxiindicazed 
that at least one significant difference occurred between 
the pairs of means of the three groups of schools. There 
was a significant difference in the mean expenditure for 
Central office specialist staff in groups of schools of 
different achievement levels. 

However, when the means of the expenditure for 
central office specialist staff were adjusted for the six 
non-policy variables used in this part of the study, the 
probability level obtained for the adjusted F ratio was 
0.261 (Table XXXII). The knowledge of the mean expenditure 
for central office specialists staff does not significantly 
improve the ability to predict the academic achievement of 
students in groups of schools given the data on the six 
non=poe Li cy. variables used in this part of the empirical 


analysis. 


Xi5 (Expenditure! for Direct Instructional Salaries) 


There is no significant difference in the mean 
expenditure for direct instructional salaries as indicated 
by the probability level of 0.458 for the obtained F ratio 
Of 72 (Table XxXIIl). .tnere is no Significant difiterence 
in the mean expenditure for direct instructional salaries 


inMgFoups#of schools of drrrerent "achievement levels. 
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TABLE XXXI 


COMPARISON OF MEAN EXPENDITURE PER PUPIL FOR CENTRAL OFFICE 
SPECIALIST STAFF IN GROUPS OF SCHOOLS OF 
DIFFERENT ACHIEVEMENT LEVELS 


Group NO. Or 
Achievement Schools Mean Expenditure in $§$ Variance 
Level InwGEp. 
i High oo Bie Lg Gy 5 
2. Medium aS pip goks) Ld 
3. Low 14 Bienckal Ss 
F 4.94 P 0...0.12 


TABLE XXXII 


COMPARISON OF MEAN EXPENDITURE PER PUPIL FOR CENTRAL OFFICE 
SPECIAGESTOSIArE JADUUSTED FFOR THE cCRPRECT SipORcNON=ROLICY 
VARIABLES IN GROUPS OF SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Group Nowucd & ’ 
5 Adjusted Mean : 
Achievement Schools Expenditure in $ Variance 
Level in Grp. 
Agi GS We 23 Goo 
2. Medium LS 7.44 E73 
3. Low 14 6.42 Shae 
Adj. F 1.40 P oid 


Source: Data for central office specialist staff expenditure 
were calculated from information in Alberta Department 
of Education Annual Report, 1971 (to be published). 
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TABLE XXXIII 


COMPARISON OF MEAN EXPENDITURE PER PUPIL FOR DIRECT 
INSTRUCTIONAL SALARIES IN GROUPS OF SCHOOLS OF 
DIFFERENT ACHIEVEMENT LEVELS 


Group NOw sof 
Achievement Schools Mean Expenditure in §S Variance 
Level in Grp. 
i Hign 1s 22.41 Zemos 
2, Medium 5 20.24 45.78 
3. Low 14 9 9,2 34.00 
P ee P -458 


TABLE XXXIV 


COMPARISON OF MEAN EXPENDITURE PER PUPIL FOR DIRECT 
INSTRUCTIONAL SALARIES ADJUSTED FOR THE EFFECTS 
OF "NON=P CEEtCyY VARTA DRED “EN GROUPS “OF “SCHhOOhsS 
OF DIFFERENT ACHIEVEMENT LEVELS 


Group Nowe OF 
Adjusted Mean 
Achievement Schools Expenditure in $ Variance 
Level PaNGiep 
Pore LoS 19396 22.03 
2. Medium 15 20.94 45.78 
3. Low 14 21.8:0 34.00 


Ape! SrspesD Gmee 7 


Source: Data for direct instructional salaries were calcul- 
ated from information from Alberta Department of 
Educatton’ PPBES. Pilot Project; 1971. 
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89 
Neither is there a significant difference in the mean 
expenditure for direct instructional salaries for groups of 
schools of different achievement levels when the means are 
adjusted for the six significant non-policy variables used 
in this part of the study. This is indicated by the probab- 
pitty evel of 0.877 tor the F ratio of -13) obtained for the 
distribution indicated in Table XXXIV. 
xy (Mean Expenditure for, Central Office 

Administration) 

The probability level of 0.007 for the obtained F 
ratio for the distribution in Table XXXvV showed that at 
least one significant difference occurred between pairs of 
means of the three groups of schools. Therewasa significant 
difference in mean expenditure for central office adminis- 
tration in groups of schools of different achievement levels. 

When the effects of the six covariates or uncontrolled 
non-policy variables were!taken into account there are no 
grounds for asserting that mean expenditure for central 
office administration were responsible for the differences 
which we observed in the academic achievement means. The 
wrobabsiwity level of§0.640 for thegadjugted F ratio forgthe 
distribution in Table XXXVI showed that there were no 
significant differences between pairs of means of the three 
groups of schools once the six non-policy variables used in 


this part of the study were taken into account. 
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TABLE XXXV 


COMPARISON OF MEAN EXPENDITURE PER PUPIL FOR CENTRAL OFFICE 
ADMINISTRATION IN GROUPS OF SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Group NODE VOLE 


. Mean Expenditure ’ 
Ach ; ; 
e can aa in $ per Pupil Variance 
i. High eS $20.83 29) 217) 
2. Medium 5 S200 PAC S\N 
2), Low 14 S2.6:.05 2244 
F Sy pee ss) P 0.007 


TABLE XXXVI 


COMPARISON OF MEAN EXPENDITURE PER PUPIL FOR CENTRAL OFFICE 
ADMINISTRATION ADJUSTED FOR THE EFFECTS OF NON-POLICY 
VARIABLES IN GROUPS OF SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Group Nol s fou 
Achievement Schools Ad ucucd peoe Variance 
Expenditure in $ 
Level in Grpy 
Po High aes) $22.40 Jas Sg ly 
2. Medium 1S) $23.46 20 31 
3. Low 14 $24.09 2.44 


Adj. F 0.452 P 0.640 


Source: Data for central office administration expenditure 
were calculated from information contained in 
Alberta Department of Education Annual Report, 1971 
(to be published). 
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X,7_(Mean Operational Expenditure Per Pupil Less 
Direct Instuuctional Salaries Per Pupil) 


There is no significant difference in the mean 
or adjusted mean operational salaries per pupil as indicated 
in. theeprobabilityw@level of .932 for the obtained F ratio 
for the distribution in Table XXXVII and the probability 
level of .859 for the obtained adjusted F ratio in Table 


ARKVIEL. 


X19 (Non-Personnel Mean Expenditures) 

ine probability. tevel of 0.107 for the, obtained) F 
WAacLo Of 2.35) tor the distribution in Table XXxXIxX indicated 
that there is no significant difference in the mean non- 
personnel expendirures in groups of schools of different 
achievement levels. A probability level of 0.158 for the 
adjusted F ratio of 1.95 was indicated when the mean of the 
non-personnel expenditures were adjusted for the six 
Significant non-policy variables which are used as covariates 
in this part of the study, and thus no significant difference 
in the adjusted means of the non-personnel expenditures when 


adjusted for the six non-policy control variables (Table XL). 


X19 (Grade Nine Pupil Ratio) 


There is no significant difference in the mean 
grade nine teacher-pupil ratio as indicated by the probability 
hevyelFo£t 07364 for the®Prratio of 1.04 obtained for the 
distribution in Table XLI. Neither is there a significant 


difference in the mean grade nine teacher-pupil ratio as 
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TABLE XXXVII 
COMPARISON OF MEAN OPERATIONAL EXPENDITURE PER PUPIL LESS 


DIRECT INSTRUCTIONAL SALARIES PER PUPIL IN GROUPS OF 
DIFFERENT ACHIEVEMENT LEVELS 


Group NO. JOL 
Achievement Schools Mean Expenditure in §$ Variance 
Level in Grp. 
te HON TS Gorn) 1. 4088.57 
2. Medium 15 649.14 Gio oe 
SLOW 14 655:0¢ L27 6..00 
F Oy, P Deez 


TABLE XXXVIIIL 


COMPARISON OF MEAN OPERATIONAL EXPENDITURE PER PUPIL LESS 
DIRECT INSTRUCTIONAL SALARIES ADJUSTED FOR THE EFFECT 
OF NON-POLICY VARIABLES IN GROUPS OF SCHOOLS 
OF DIFFERENT ACHIEVEMENT LEVELS 


Group Noe OL 
Adjusted Mean : 
Achievement Schools Expenditure in $ Variance 
Level in-GEP. 
ILS ei EG. LS 643.91 4088.28 
2. Medium LS 659,00 6755.42 
33-~-Low 14 658-67 1475.76 
Ad}. F 0+L53-—P 0-859 
Sources: Data for operational ex enditures and direct instruc- 


tional salaries were calculated from information 
contained in Alberta Department of Education Annual 
report 1971,- (to be published), and Alberta Depart- 
ment of Education PPBES Pilot Proj jecce,, L971. 


ge ‘ : % Am “Dy fi : ik - 


aedd grave naa 4 saurtaueange | ! 
“TO SQUORD UI TING ae RUTaAIAe LAM 
_, Baaivad Sato A Tuas 


ae BEWNEBOL RYAN. ao . eUBLT — . — - : 2 - : 
my ee es , Acie 

; | | x ) | ; to nS 2 5 
gD6t eisey 8 EE Sixuelbaagat ass | zLoodye 


eT, aeta ct: | ete TT * the! 
) AD ase A eR ae Hee i) 


i : {ta bale 


ee ee retype th at Nl et a ae el lal i A NA CT A TCL 
a, 
Ae ee a i, ih lk ci Ay tie hte i sh a ee 


TE LVKHK, SIaAT 


e241 Ira art ‘SAW uriduaexts AaMor TATE 0. 
TIED SAL. AO aay BUDGA | SRTHAIAS AAMOT 

. AiOoOHDe Bo ef Ost) wd GRITATHAY 
eras TUAMRVEINDA TAB 


| tmp ei team \idetlapepetemmade toe ee 


ew nema te, rN mma we ete it 


ams ie Vv | neath Pere ae vi 
hay lined eae oe A BARI 


Wao eater eee se 


es.e80b id) ews 


— BeeRra 
ov ,eval 


‘lil i doouis | boa eeu bodes 
| fismuotat stort baz ts 


Noiseound | to Seon. 


TABLE XXXIX 


COMPARISON OF MEAN NON PERSONNEL EXPENDITURE PER PUPIL 
IN GROUPS OF SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Group NO OF 
Achievement schools Mean Expenditure in $ Variance 
Level Ua Oey wi ey. 
spo ste he ig) bs) 346.78 4469.07 
2. Medium L5 579-5 720.64 
3. Low 14 341.56 2836.62 
F 2.30 P O77 C7 


TABLE XL 


COMPARISON OF MEAN NON-PERSONNEL EXPENDITURE PER PUPIL 
ADJUSTED FOR THE EFFECT OF NON-POLICY VARIABLES 
IN GROUPS OF SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Group Noe Of 
Achievement Schools Adjusted eee Variance 
Expenditure in §$ 
Level InvGEps« 
ie rhcrry BS S224 4468.92 
2. Medium 15 | aPyet2 720.59 
oe .Ow 14 56/236 2836.62 


AAs FE L395 Ee Oils 


Source: Data for non-personnel expenditures were calculated 
from information contained in the Alberta Department 
of Education Annual Report, 1971 (to be published). 
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94 
shown by the probability level of 0.198 for the obtained F 
ratio of 1.03 when the means are adjusted for the six 
covariates or non-policy variables (Table XLII) which are 


UsedEYnrpthis partYoft the study. 


X59_(Average Grade Nine Class Size) 

The probabitaty level of 0.400%1s indicated for* the 
obtained F ratio of .94 as shown for the distribution in 
Table XLIII. There is no significant difference in the 
grade nine class size in groups of schools of different 
achievement levels. Similar results are found when the 
average grade nine class size is adjusted for the six 
Significant non-policy variables which are used as covariates 
in this part of the study4@ethisvas shown by the probability 


levet* o£4*7958-for=the* ebtained~ F* ratio of “4433' (Tabte XIV). 


X51 (School Pupil Population) 


There is no significant difference in the mean of 
school@pupil population-in groupstof*sehools of different 
achievement levels. This is indicated by the probability 
devel of 0.249 for the obtained F ratio, of 1.44 for’ the 
distribution in Table XLV. The probability level of 0.802 
for the adjusted obtained F ratio of .149 showed that there 
Was no significant difference between pairs of means of the 
three groups of schools when the mean school populations were 
adjusted for the six covariates, used.in this part.of the 


study (Table XLVI). 
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TABLE XLI 


COMPARISON OF MEAN PUPIL-TEACHER RATIO IN GROUPS OF SCHOOLS 
OF DIFFERENT ACHIEVEMENT LEVELS 


Group No. of Mean No. of 
Achievement schools Pupils per Variance 
bevel in Gyo. Teachers 
5 a 2 ee fla} ES VAAN Me fe) 16) .,8:1 
2. Medium 15 19-287 11.41 
3. Low 14 21.64 9.94 
F 1.04 P 0,364 


TABLE XLII 


COMPARISON OF MEAN PUPIL-TEACHER RATIO ADJUSTED FOR THE 
EFFECT OF NON-POLICY VARIABLES IN GROUPS OF SCHOOLS 
OF DIFFERENT ACHIEVEMENT LEVELS 


Group Nos “Of Adjusted Mean 
Achievement Schools No. of Pupils Variance 
Level in Grp. per Teacher 
1. High NBS) 22n0 ks 16.80 
2. Medium 5 L332 Li. 40 
3. Low 14 20°. 90 9.94 
Raw. Eo O38 Pe) sO ge 
Sources: Data for pupil teacher ratio were Calculated from 


information contained in Alberta Department of Educa- 
tion Annual Report 1971, (to be published) and the 
Alberta Department of Education PPBES Pilot Project, 
Uy alee 
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COMPARISON OF MEAN GRADE NINE CLASS SIZE IN GROUPS OF 
SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


eee NG hae Mean Grade 
Achievement Schools : Variance 
Uicseceash in Grp. Nine Class Size 
i, Hot) gis Zoe 27.64 
2. Medium LS 28.60 PREM SES) 
3, “Low 14 26.00 35.69 
EO ..94 P 0.400 


TABLE XLIV 


COMPARISON OF MEAN GRADE NINE CLASS SIZE ADJUSTED FOR THE 
EFFECT OF NON-POLICY VARIABLES IN GROUPS OF SCHOOLS 
OF DIFFERENT ACHIEVEMENT LEVELS 


Group Nos Of Adjusted 
Achievement schools Mean Grade Variance 
Level in Grp. Nine Class Size 
oe eo see) 28.08 2 hata Sa, 
2. Medium 15 Leo 25.509 
Se chow 14 PATE OS S69 
Ay. (sya £5) P 0.958 


Source: Data for grade nine class size were calculated from 
Alberta Department of Education PPBES Pilot Project, 
Oecd. 
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TABLE XLV 


COMPARISON OF MEAN SCHOOL POPULATION IN GROUPS OF SCHOOLS 
OF DIFFERENT ACHIEVEMENT LEVELS 


Group NO. OL 


; Mean School ’ 
Achievement Schools : Variance 
Level Tn, GED. mor ehae soe 
eo: High £5 564.67 36839.07 
2. Medium 15 55428 0 28873.64 
3... Low 14 456.50 41410.46 
F 1.44 P 0.249 
TABLE XLVI 


COMPARISON OF MEAN POPULATION OF SCHOOLS ADJUSTED FOR 
THE EFFECT OF NON—POLICY VARIABLES IN GROUPS OF 
SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Group No. waot 
Adjusted Mean 
Achievement Schools School Population Variance 
Level LRPGIED 3 
AG Yodal 5 a ho,.O/ 368 38 
2. Medium LS 510.43 2893773 
3. Low 14 See Ae 41410 


Adj. F 0.149 P 0.862 


Source: Data for school population were derived from the 
Alberta Department of Education PPBES Pilot Project 


19,7 dys 


es , a 4 _ uy 
ae fae at we ae 2) 
\ Nak at eG? sae Mi 


Ae 0 


ey we weiveliieten 


. ¢ SES 
90ns 18 he Suhel ‘as@M’ 4 4 bk . Looe 
ns. WRN agLte logos haa ay 


hORET Res yl) Oe. bee 
ab. OL8L6 ith ah oe. cS | ie a ha 
— acer Aaa ctl gla bad pe i ‘ ’ a i; 
eps. 0 fi. Mees 


tia nt en wy - oa ~ 


SMP ORE. Tee 


qO% GaTaUtGA adoonDe 30 MOTTAIOGOG MAEM & 
4 S208) WI BELMALAAY ¥OTIOG-wOM 40 1 
SJSVEE TAAMEVE THOS * nwanata1d 10 al0 


\ 
area | eral came neat teh teen, nema Ot mare — ete ip tee teen: 
meee ere pest inapmnintors untae ete sn pg cit nied peemerpsg inlet 


rigs bodeophi | 
not deLlugos LOG 


yer 


6 ee = te enyeern md mn A , 
of ¢ fi 


BE Bde OS Ace 

‘ ; art A ; al ¢ al, iS ; 

€¢ 88s | eh reat : 
4 : iy iy ; LY hd oo I Ms 


6 Fey, ra a 
e779 


tb 


= a 


98 
X55 (Grade Nine Pupil Popytaction in the School) 


Theresic novsignatiecant ditference in the imean or 
mean adjusted for the six non-policy variables used in this 
part of the study of the grade nine pupil population in the 
schools, The probability level of 0.191 for the obtained F 
ratro~-of—l;72--and--the-probabildty—Level-o£f-0.838—for.the 
obtained adjusted F ratio of 1.78 indicated that there were 
no significant differences between the pairs of means of the 
three groups of schools when the six non-policy variables 
are included in the analysis of variance (Table VII). When 
the non-policy variables are used as covariates in the analysis 


of covariance (Table XLVII and Table XLVIII). 


X53 (Mean Training of Grade Nine Teachers) 

The probability level of 0.574 was found for the 
obtained FoiraticotOls ifomithe’ dietri bution GniitableixXLEXwep No 
Significant difference occurred between the pairs of means 
of the three groups of schools. When the mean training of 
grade nine teachers was adjusted for the six non-policy 
variables used in this part of the study the probability 
levediw@ropped to 0.230 for the adjusteagF ratio of 2.1%6 
This indicated that there were no significant differences 
in the mean training of teachers for the three groups of 
schools when the six non-policy covariates were taken into 


account (Table L). 


Xo4 (Mean Experience of Grade Nine Teachers) 


The probability level of 0.015 for the obtained F 


ratio of 4.64 for the distribution in Table LI indicated that 
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TABLE XLVII 


COMPARISON OF MEAN NUMBER OF GRADE NINE STUDENTS IN GROUPS 
OF SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Group No. of Mean Number 
Achievement Schools of Grade Nine Variance 
Level ine Grp. Students 
ine fran r5 66),,07 1S O00) 
2. Medium 5 AG le Sy 4416.38 
3. Low 14 {pSraoy) 2339.46 
F I spy 8 P (9 aia BES A 


TABLE XLVIII 


COMPARISON OF MEAN NUMBER OF GRADE NINE STUDENTS ADJUSTED 
FOR THE EFFECT OF NON-POLICY VARIABLES IN GROUPS 
OF SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Groups NO. 7905 Adjusted Mean 
Achievement Schools No. of Grade Variance 
Levels imn™“GEp\, Nine Students 
Hag 5 74.76 Tero] 
2. Medium a5) 32.09 44.16 
3. Low 14 eee is: 2339 


Base FeO ETS Pi "Os835 


Source: The data for number of grade nine teachers were 
obtained from the Alberta Department of Education 
PPBES Pa lotProyece) 4974 . 
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TABLE XLIX 


COMPARISON OF MEAN TRAINING OF GRADE NINE TEACHERS IN 
GROUPS OF SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Group NO® - oor Mean Training 
Achievement Schools of Teachers Variance 
Level in Grp. in Years 
i4- HIgh LS 4.00 ae 
2. Medium 5 Sys oD 
3. Low 14 4.04 - 40 
| ene 0 By P05. 74 
TABLE L 


COMPARISON OF MEAN TRAINING OF GRADE NINE TEACHERS 
ADJUSTED FOR THE EFFECT OF NON-POLICY VARIABLES 
IN GROUPS OF SCHOOLS, OF DIFFERENT 

ACHIEVEMENT LEVELS 


Group NO oon Adjusted Mean 
Achievement Schools Trepnings of Variance 
Level in Grp. Teachers in Years 
ibildigh 15 4.04 .14 
2. Medium 15 3.74 305 
3. Low 14 4.08 .40 
Boe ve 2 Pe O 
Source: The data for training of grade nine teachers were 


derived from the Alberta Department of Education 
PYEES Pilot: Project , 19:/1.. 
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at least one significant difference occurred between the 
pairs of means of the three groups of schools. There was a 
Significant difference between the mean experience of grade 
Nine teachers in the three groups of schools. 

However, when the mean experience of the grade nine 
teachers in the three groups of schools is adjusted for the 
influence of the six non-policy variables used in this part 
of the empirical analysis, the probability level increases to 
0+97-4--Eor~—the~adjusted--F-ratiovof-2.69obtainedyIn-other 
words the knowledge of the mean experience of grade nine 
teachers does not significantly improve the ability to 
predict the academic achievement of students in groups of 
schools given the data on the six non-policy variables or 


covariates (Table LII). 


X55 (Number of Courses taught in Grade Nine) 

There is no significant difference in the mean 
number of courses taught in grade nine in groups of schools 
of different achievement levels. The probability level of 
One tOr che ootagned.!. ratio.ol U..tor theadistribpution. or 
Table LIII indicated that there were no significant differ- 
ences between pairs of means of the three groups of schools. 
Although the probability level dropped to .455 for the 
obtained adjusted F ratio of .806, there was no significant 
difference between the adjusted pairs of means of the number 


of courses offered were adjusted for the six covariates 
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TABLE) LI 


COMPARISON OF MEAN EXPERIENCE OF GRADE NINE TEACHERS IN 
GROUPS OF SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Group Ne. | o£ Mean Teacher 
Achievement Schools Experience in Variance 
Level an Grp, Years 
Leute 15 9.94 £2.65 
2. Medium 15 7%. 6 BS 24 
a LOW 14 5, 8h £0559 
F 4.64 PP 0.025 
TABLE LII 


COMPARISON OF MEAN EXPERIENCE OF GRADE NINE TEACHERS 
ADJUSTED FOR THE EFFECT OF NON-POLICY VARIABLES 
OF SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Group NOwsy OL Adjusted Mean 
Achievement Schools Experience of Variance 
Level TONG < Teachers in Years 
2. ign NE) Loo NB ges) 
2. Medium ni had 8 eo uly 
3. Low 14 TER ENe) LON; 59 


Adj. F 2.69 P 0.974 


Source: The data for experience of grade nine teachers were 
derived from the Alberta Department of Education 
PPBES PalloteProjecti rd) /Ax 
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TABLESL III 


COMPARISON OF MEAN NUMBER OF COURSES TAUGHT IN GRADE NINE IN 
GROUPS OF SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELSa 


Group NOw (Ou 


Achievement Schools +h palit of Variance 
Level in. Grp. aed git 
er T> 16.40 62526 
2. Medium iis) 16.47 2234 
or OW 14 Ee 250 a tO haha ra 
F O Pe. 390 
TABLE LIV 


COMPARISON OF MEAN NUMBER OF COURSES TAUGHT IN GRADE NINE 
ADJUSTED FOR THE EFFECT OF NON~POLICY VARIABLES IN 
GROUPS OF SCHOOLS OF DIFFERENT 
ACHIEVEMENT LEVELS 


Group Now, or 
Adjusted Mean 
Achievement Schools Set eas Gnd ies Variance 
Level Qi Grp. 
jes Regal ES 16.64 G2. 2.6 
2. Medium 15 Ue ype By 22.84 
Sea) LOW 14 LO) Shee hy 


@csource: The data for the number of courses taught in grade 
nine were derived from Alberta Department of Educa- 
Tron Pe BES PLLOtUecOyeCU, to). 
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X56 (Mean Teacher Turnover Ratio) 

TherepisanO SIGnLELeant dtetorence inthe mean 
teacher turnover ratio as indicated by the probability level 
of.0, 510 for the obtained F ratio feomrthe distribution jin 
Table LV when the mean teacher turnover ratio in the three 
groups of schools is adjusted for the six non-policy variables 
a@aprobabllity levelyof 0.395 for the adjusted F ratio is 
indicated in Table LVI. There is no significant difference 
in the mean teacher turnover ratio in the three groups of 
schools when the means are adjusted for the six covariates 


used in this study. 


X59 (Mean Grade Organization in the School) 

The probability level of .831 for the F ratio 
estained is for the distribution in. Table LVIL. This indic- 
ated that there were no significant differences between 
pairs of means of the three groups of schools. A similar 
result was found when the mean grade organization in the 
schools was adjusted for the six non-policy variables used 
in this part of the study. The probability level for the 
adjusted F ratio of 15911 dropped to6.4)2 but there were mo 
significant means of the grade organization in the school 


adjusted for the six covariates (Table LVIITI). 


Summary 
This chapter has given the findings of the empirical 
analysis, which invelved the investigation of the relation- 


ships between academic achievement in grade nine and a number 
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TABLE LV 


COMPARISON OF MEAN TEACHER TURNOVER RATIO IN GROUPS 
OF SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Group NOS (208 nears 
Achievement Schools ’ : Variance 
q Teacher-Turnover 
Level Pn Gia § 
o%: Hon 5 14.8 8275 
2. Medium 5 16:9 3 55 
3". Ow 14 1Se3 14431 
F 0.69 P 0,520 


TABLE LVI 


COMPARISON OF MEAN TEACHER TURNOVER RATIO ADJUSTED FOR THE 
EFFECT OF NON-POLICY VARIABLES IN GROUPS OF SCHOOLS OF 
DIFFERENT ACHIEVEMENT LEVELS 


Group NOUS Of ‘ e 
Achievement Schools migrate Se og be Variance 
: eacher Turnover 
Level inwGeo. 
Lens ike el LS LG 7. Sor 
2. Medium LS pele 5 io yes) 
3. Low 14 1.0... 36 aly: ewe 
RG eet sO 96 P DEG 395 
Sources: Teacher-turnover ratio data were calculated from 


Principal's Questionnaire and information provided 
by Operations Research Branch, Alberta Department 
of Education. 
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TABLE LVII 


COMPARISON OF MEAN GRADE ORGANIZATION OF GROUPS OF 
SCHOOLS OF DIFFERENT ACHIEV. MENT LEVELS 


Group NOe Oe M (ee 
Achievement Schools 5 c yeeae eee Variance 
Level in Grp. Rae greeny crear Bale 
ar eran © 2eey fos 
2. Medium > 220 ah how 
3. Low 14 Zou 1.04 
BO es P- 0.831 


TABLE.LVILL 


COMPARISON OF MEAN GRADE ORGANIZATION ADJUSTED FOR THE 
BFFECT OF NON~POLZCY VARTABLES OF GROUPS OF 
SCHOOLS OF DIFFERENT ACHIEVEMENT LEVELS 


Group Now, -OFf : 
Achievement Schools pao 4a ee eee Variance 
Grade Organization 
Level an. Grp. 
Uae: bs iia! 15 2.20, 164 
2. Medium HES 2 OI 952 
3. Low 14 2 A350 7 30 


Adin E 0.91. P ONale 


Grade organization data were calculated from 
Information from the Alberta Department of Education 
Annual Report, 1971 (to. be published). 


Source: 
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of independent variables in a sample of schools in the 
province of Alberta. The major statistical techniques used 
for the analysis of the relationships which existed between 
the dependent variables academic achievement and the inde- 
pendent variables were the one way analysis of variance and 
the analysis of covariance, The empirical analyses were 
based on the theoretical distinction between non-policy and 
policy independent variables. This theoretical distinction 
guided the selection of variables for the several parts of 
the analysis. 

In the initial part of the analyses, simple correla- 
tion coefficients between the independent variables and the 
dependent variable were shown, The second phase of the 
analyses concerned the investigation of the relationships 
between the dependent variable (academic achievement) and 
all non-policy independent variables. An analysis of 
variance technique indicated that six of the eight non- 
policy variables were significant at the 0.05 level or 
better. 

The probability level. of 0.05 or better was 
indicated for X5 (per cent of pupils of British origin) ; 

X4 (per cent of pupils who are Roman Catholic); Xy (per cent 
of pupils who are living in urban areas); X¢ (supplementary 
Fegquisition asia pers centiofetotalwdistrictseducational 
expenditure) ; Xo (scholastic ability of grade nine pupils); 
X, (age of grade nine pupils. The independent policy 


9 
variables); X, (equalized assessment per capita); and X 
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(mean family income) were not significant at the 0.05 
level for the obtained F ratios. The latter two variables 
were dropped from the third part of the empirical analysis. 

The third part of the empirical analysis concerned 
the investigation of the relationships between the dependent 
variable (academic achievement) and all policy independent 
variables, 

The analysis of variance indicated a probability 
fevel-of ‘significance of "0705 Yor better for X13 (mean 
expenditure per pupil for support staff within the school); 
Xi4 (mean expenditure per grade nine pupil for central office 
Specialist staff); X16 (mean expenditure per pupil for central 


office administration); and X 4 (number of years experience 


2 
of grade nine teachers). 

An analysis of covariance technique indicated no 
independent variables which an F test would indicate as 
being Significant at the 0.05)level. In other words, the 
additional knowledge of the policy variables did not signifi- 
cantly improve the ability to predict academic achievement 
im groups of schools given the data on the six; non-policy, 
variables which were used as covariates in the third part 
of the analyses. 

The empirical analyses of this study has been 
Peported in this chapter in three parts, SFrollowing the 


reportings of “the findings invehis chapter, the final Chapter 


is devoted to the summary and conclusions of the study. 
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CHAPTER VY 


FINDINGS, CONCLUSIONS, IMPLICATIONS AND 
SUGGESTIONS FOR FURTHER RESEARCH 
introduction 

This study has been concerned with an analysis of 
the relationship between educational expenditure and grade 
nine academic achievement of a selected sample of 3,576 
students in 44 schools in Alberta for the school year 1970-71. 

The findings summarized pertain to the major problems, 
two general problem, and twenty-six sub-problems relating 
specifically to this study. 

An "input-output relationship," which was developed 
retroductively from the literature was used in the study as 
a basis for the empirical analysis of this study. The input 
output relationship classified the variables relating to 
academic achievement into two major categories: non-policy 
and policy independent variables. The distinction between 
the two categories was a logical one based on the ease with 
which the independent variables were seemingly capable of 
being manipulated by policy-makers. It was proposed that 
the independent non-policy variables were less susceptible 
to manipulation, being essentially immanent characteristics 
ef ‘a school community, and anvariant in the short run. jin 
contrast the policy independent variables were proposed as 


being capable of manipulation, hence, variable in the short 
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L210 
run. This distinction provided a logical basis to separate 
statistically synonymous variables for the purpose of the 
empirical analyses. 

The statistical analysis employed a one-way analysis 
of variance technique to indicate the relationship which 
existed between the dependent variable (academic achievement 
in grade nine) and eight non-policy independent variables. 
An analysis of covariance technique was used to indicate the 
relationship which exists between the dependent variable 
(academic achievement) and twenty-six independent policy 
variables when the significant non-policy variables were 
used as covariates. 

This study was therefore, essentially an heuristic 
study of the relationships between academic achievement and 
expenditure and the allocation of expenditures within the 
schools of Alberta. The study marks one of the first 
Canadian attempts to study expenditure and achievement of 


schools using achievement as a measure of output. 
I2CeiSUMMARY OFs THESSTUDY 


The section follows the sequence of problems which 
were stated in Chapter I. 

Following the general statement of the major problem 
of this study in question form, there were two major general 
sub-problems and twenty-six sub-problems, also stated in 


question form. 
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The Problem 

A general statement of the problem was as follows: 
What relationship exists between academic achievement as 
measured by the Alberta grade nine Department of Education 
tests and selected policy and non-policy variables associated 
with the expenditures for school operation in a sample of 
schools in Alberta? 

As a consequence of the major problem two general 


sub-problems and twenty-six sub-problems were investigated. 


Sub-Problems Relating to Non-Policy Variables 


The first general sub-problem was: What relation- 
ship exists between academic achievement as measured by the 
Alberta Department of Education grade nine tests and certain 
non-policy variables associated with expenditure with schools? 

Nine specific sub-problems were associated with the 
first general sub-problem., Each of the specific sub-problems 
involved ‘analytical and computational aspects. The findings 
appropriate to each sub-problem are summarized directly 


following the re-statement of the specific sub-problems. 


Sub-Problem 1 

What relationship existed between academic achieve- 
ment and the percentage of pupils of British origin? For the 
selected sample of ‘schools in this study ‘the’ percentage of 
pupils of British origin was significantly and positively 
correlated with mean academic achievement of the pupils. 


That is, £0, Ene Schools in the sample, the mean achievement 
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12 
of the pupils in the three groups of schools increased as 
the percentage of pupils of British origin increased and the 
mean achievement of the pupils of other than British origin 
decreased as the per cent of pupils of other than British 


Origin decreased. 


Sub-Problem 2 

What relationship existed between academic achieve- 
ment and the percentage of pupils who are Roman Catholic? 
The per cent of Roman Catholic pupils had a significant nega- 
tive correlation with the mean academic achievement of pupils 
in each of the three groups in this sample. In other words, 
as the per cent of Roman Catholics in the schools increased, 


the mean academic achievement decreased. 


Sub-Problem 3 
What relationship exists between academic achieve- 


ment and urbanization? 

Communities in which the schools in the sample were 
located were divided into urban areas (10,000 population or 
over) and non-urban areas. On this basis, analysis of 
variance showed that the highest achieving group of schools 
had a mean of 1.27, the medium group had a mean of 1.67 
and the lowest achieving group had a mean of 1.64. The 
Sheffé test indicated that there was a significant difference 
in the mean urbanization ratios between the highest and 
middle achieving groups of schools. Inspection of the means 
of the different groups revealed that as the per cent of 


schools categorized as urban schools increased, the mean 


academic achievement decreased. 
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Sub-Problem 4 


What relationship exists between academic achievement 
and equalized assessment per pupil? 

For the selected sample of schools in the present 
study there were no significant differences among the pairs of 
means for the three groups of schools classified according to 
achievement in equalized assessment per capita. The mean 
equalized assessment in the highest achieving group of schools 
was $26.40, in the medium achieving group of schools $18.66 


and in the lowest achieving group of schools $23.14. 


Sub-Problem 5 

What relationship exists between academic achieve- 
ment and mean family income? 

For the selected sample of schools in the present 
study the mean family income was not significantly different 
in the three groups of schools. This appears to be in 
contrast with some previous research projects, but some 
authors, for instance Burkhead et al. (1967) and Thomas (1962) 
state that mean family income is a much less powerful pre- 
dictor of educational achievement in small communities. Most 
of the communities of Alberta would be considered small in 
relation to communities in previous studies. In addition to 
this, the structure of the foundations program in Alberta may 
be an important factor in the conclusion which is found in 


this, section. 


Sub-Problem 6 


What relationship exists between academic achievement 
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and the percentage of the total educational budget which 
is derived from supplementary requisition? For the schools 
of the sample in this study the per cent of the total educa- 
tional budget which was derived from supplementary requisition 
for the three groups of schools, classified according to 
achievement, was significantly different. That is, for the 
schools in the sample the mean achievement of the pupils in 
the three groups of schools increased as the per cent of the 
total district's educational budget which was derived from the 
Supplementary requisition increased. The amount of the 
Supplementary requisition as a per cent of the districts 
educational expenditure may be looked upon as a proxy for the 
districts socio-economic status in Alberta, because it is the 
per cent of expenditures which is decided upon by the local 
area. All other expenditures are a function of the foundation 
program in Alberta. The findings in this section may be inter- 
preted to mean that high socio-economic areas are willing to 
pay a higher amount of money for education and this socio- 
economic variable is important in determining differences in 


school academic achievement. 


Sub Problem 7 

What relationship exists between academic achievement 
and the mean scholastic ability of grade nine pupils? With 
the schools classified into three groups according to achieve- 
ment, there was a significant difference in the mean scholastic 


ability of grade nine pupils in the groups of schools selected 


for this study. 
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Sub-Problem 8 
What is the relationship between academic achieve- 
ment and the mean age of grade nine pupils? For the 
selected sample of schools in this study classified according 
to achievement, grade nine pupils was significantly different. 
This finding was similar to those of previous researchers for 


instance, Coleman (1966) and Katzman (1966). 


General Sub-Problem Number Two 

What relationship exists between academic achieve- 
ment as measured by the Alberta Department of Education grade 
nine tests and certain policy variables and the expenditure 
for school operation in a sample of Alberta schools? 

The following eighteen sub-problems were associated 
with the second general sub-problem. Each of these sub- 
problems involved certain computational aspects as well as 
analytical techniques. The findings appropriate to each 
sub-problem are summarized directly following the re-statement 


of the specific sub-problem. 
SPECIFIC SUB PROBLEMS RELATING TO POLICY VARIABLES 


Sub-Problem 9 

What relationship exists between academic achieve- 
ment and the mean salary of grade nine teachers? For the 
selected sample of schools in this study the mean salary of 


grade nine teachers was not significantly different with 
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the mean academic achievement of the pupils. Mean salary 
ranged from $9577.13 for the highest achieving group of 
schools'to’*$9079753 ‘for the medium’group to $9580.43 wfor the 
lowest achieving group of schools. When these mean salaries 
for grade nine teachers were adjusted for the six non-policy 
variables in an analysis of covariance the mean adjusted 
Salaries were $9330.70, $9015.38 and $9910.00 respectively 
for the high, medium and low achieving schools. No signifi- 
cant correlations were indicated for the adjusted mean 


teacher salaries. 


Sub-Problem 10 

What relationship exists between academic achieve- 
ment and expenditure per grade nine pupil for internal 
administration? 

The mean expenditure for internal administration 
ranged from $38.51 in schools categorized as high achieving 
to $42.11 in the mid achieving to $41.32 in low achieving 
schools. No significant differences in the mean expenditure 
for internal administration nor in the adjusted mean expen- 
diture for internal administration were found in this study. 
The adjusted mean expenditures for the 3 groups of schools 
from high achieving groups to low achieving groups were 


$40.29, $39.06 to $42.76. 


Sub-Problem 11 


What relationship exists between academic achieve- 


ment and expenditure per grade nine pupil for specialist 


Ors 


pein nf 

eft to2 Ed, 06828. on 

seimaise asem dead dotin » er 
yotlog-non xia etd cok cise of 

bedauibs aban eid ‘eons braves To winhecctildt 

ylevisosgqeot OO v0.LeR? ‘orm BE. anoee voit. 06608: tam 

~itinple Ou .efoorive phivetiios wot ‘brs pec A 


asom bodaubbs ota 103 begsoibal § yew ae 09 4089 


-~eveldos 2iMmebsOE maawsed etaixe counnaiast 3 aan e 
Lerrsediat tch?: co emis abare ‘SK: nen 
ee od | bs 
node ise ims tenant ton ‘eequseGeeneeaabvalins seme ‘ 
piivettos dpid as. basixopsdso: clam bie hnensdimanaee | owe 
bripvetios wot ad. we: recy oo palvetrtos tat i LL, $ + 
srwtibaegKe msem oolt mk agan ons a7 
=neaKs sem boteri is ‘orig mt i 4 
Vbute wets me bavo2 si19W aoistettate 


eloorise to equoxp € ont tod pili ‘ aes | 


Lig 
staff within the school? 

The mean expenditure per student for specialist 
services within each of the three groups of schools was 
52856678524605 wandeS229621 forlthéischdols?categorizedeas 
high, medium and low achieving respectively. When adjustments 
were made for the effect of the non-policy variables the means 
became $18.82, $21.04 and $25.26 for the schools categorized 
as high, medium and low achieving. For the selected sample 
of schools in this study classified according to achievement, 
neither the mean nor the adjusted mean expenditure for 
specialist services within the groups of schools was 


Significantly different. 


Sub-Problem 12 

What relationship exists between mean academic 
achievement and expenditure per pupil for support staff 
within the school? 

For the selected sample of schools in this study, 
classified according to academic achievement, the mean expen- 
diture per pupil for support staff is significantly different 
in the three groups of schools. That is, for the schools in 
the sample, the mean academic achievement of the pupils in the 
three groups of schools decreased as the mean expenditure for 
support staff within the school decreased. 

The mean expenditure for support staff within the 
school increased from $12.03 in the schools categorized as 
high achieving to $17.19 in the medium group to $19.22 in 


the group of schools categorized as low achieving. 
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However, when the mean expenditure for support 
staff within the school was adjusted for the effect of the 
non-policy variables used in this part of the study, the 
adjusted means were $13.81, $17.23 and $17.27 for expenditure 
for support staff within the three groups of schools. There 
was no Significant difference in the adjusted means for the 


above distribution. 


Sub-Problem 13 

What relationship exists between academic achieve- 
ment and mean expenditure for central office specialist staff? 

The means for expenditure for central office 
specialist staff in the groups of schools were $5.19, $7.85 
and $8.17 in the groups categorized as high achieving, medium 
achieving and low achieving respectively. The comparitive 
means adjusted for the effect of the six non-policy variables 
were ($7523) $7.44 and $6.42. 

The mean expenditures for central office expenditure 
were significantly different in the three groups of schools 
classified according to academic acnievement, but when the 
effect of the covariates were taken into account, the signi- 
ficant difference between mean expenditure per pupil for 
central office expenditure and academic achievement 


disappeared. 


Sub-Problem 14 


What relationship exists between academic achieve- 


ment and direct instructional expenditure per grade nine 
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pupa? 

No significant difference was found between the 
adjusted mean expenditure for direct instructional salaries 
and academic achievement. The mean expenditures per grade 
nine pupil for direct instructional salaries in the three 
groups of schools were $22.41, $20.24 and $19.92 respectively 
for the schools categorized as high achieving, medium achieving 
and low achieving. When the above means were adjusted for the 
six non-policy variables which were found significant in the 
second part of the study the comparative adjusted means were 
$19.96, $20.94 and $21.80 for the high, medium and low groups 


respectively. 


Sub-Probemnls 

What relationship exists between academic achieve- 
ment and mean expenditure per pupil for central office 
administration? 

The probability level of .007 for the mean expendi- 
ture per pupil in relation to academic achievement showed 
that at least one important difference occurred in the means 
of $20.83, $23.10 and $26.05 for expenditure per pupil for 
central office administration in the three groups of schools. 
Academic achievement and expenditure per pupil for central 
office administration were significantly different in the 
three groups of schools." When the effect of the six non- 
policy variables were taken into account the adjusted means 


became $2240, $23.36 and)S24209 for expenditure per pupil for 
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central office administration in the schools categorized as 
high, medium and low achieving. There was no significant 
difference between academic achievement and adjusted mean 


expenditures per pupil for central office administration. 


Sub-Problem 16 

What relationship exists between academic achieve- 
ment and operational expenditure per pupil less direct 
instructional expenditure per pupil? 

The mean operational expenditure per pupil less 
direct instructional expenditure per pupil was $657.71, 
$649.11, and $655.08 for schools categorized as high, medium 
and low achieving respectively. 

When the above means were adjusted for ethnicity, 
urbanization, scholastic ability, supplementary requisition 
aS a per cent of total district educational expenditure, 
religion and age of pupils the means were $643.91, $659.58 
and $658.67 respectively for the high, medium and low 
achieving groups of schools. No significant difference was 
found in either the mean nor adjusted mean operational 
expenditure per pupil less direct instructional expenditure 


per pupil and academic achievement. 


Sub-Problem 17 
What relationship exists between academic achieve- 
ment and expenditure per pupil for purposes other than 


personnel? 


No significant relationship was found between mean 
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nor adjusted non-personnel expenditure and academic achieve- 
ment for the selected sample of schools in this study. 

The mean non-personnel expenditure was $346.78, 
$379.65 and $341,56 respectively for each of the three groups 
of schools categorized as high, medium and low achieving. 

When the above means were adjusted for the effect 
of the six significant non-policy variables used in the 
study, the means became $332.24, $370.12 and $367.36 for 
the three groups of schools categorized as high, medium and 


low achieving respectively. 


Sub-Problem 18 

What relationship exists between academic achieve- 
ment and pupil-teacher ratio in grade nine? 

The mean number of pupils per teacher in each group 
Gr scnools Was 21.33, 19.87 and 21.64 for the schools cate- 
gorized as high, medium and low achieving. The comparative 
means adjusted for the six non-policy variables were: 22.18, 
19.70 and 20.90. No significant difference was found in 
either the means nor adjusted mean pupil-teacher ratio and 
academic achievement in the groups of schools in the 


selected sample of this study. 


Sub Problem 19 

What relationship exists between academic achieve- 
ment and grade nine class size? 

The mean grade nine class size in the groups of 


schools categorized as high, medium, and low achieving were 
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28,07, 28.60 and 26.00 respectively. The comparative means 
adjusted for the significant non-policy variables were 28.08 
27.59 and 27.07. Neither the mean nor the adjusted mean 
Class size differed significantly among the three groups of 


schools classified accordint to academic achievement. 


Sub-Problem 20 

What relationship exists between academic achieve- 
ment and school pupil population? 

The mean pupil population for the three groups of 
schools categorized from high achieving to low achieving 
were 564.67, 554.80 and 456.50. When the above means were 
adjusted for the Beas ae non-policy variables they were 
Slo .o/, O10.543 and 556.32. ‘Neither the mean school popul- 
ation nor the mean adjusted for the six non-policy variables 
school population differed significantly among the three 


groups of schools classified according to academic achievement. 


Sub-Problem 21 

What relationship exists between academic achieve- 
ment and the grade nine population in the school? 

The means and adjusted means for the groups of 
schools categorized as high, medium and low achieving were: 
high 66.67 and 74.76; medium 101.67 and 82.09; and low 75.07 
and 87.38. The mean grade nine population and academic 
achievement were not significantly different for neither 
the mean grade nine population nor the adjusted mean popul- 


ation and academic achievement. 
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Sub-Problem 22 


What relationship exists between academic achieve- 
ment and the mean training of grade nine teachers? 

No significant difference was found in the mean 
training of teachers and the academic achievement scores of 
grade nine pupils in the schools selected for this study. 
Neither was there a significant difference between mean 
training of teachers adjusted for the significant non-policy 
variables and academic achievement. 

The mean training of teachers in each of the three 
groups of schools categorized as high, medium and low 
achieving was 4 years, 3.82 years and 4.04 years respectively. 
When these means were adjusted for the six significant non- 
policy variables used in this study, the comparative 


adjusted means were 4.04, 3.74 and 4.08 years. 


Sub-Problem 23 

What relationship exists between academic achieve- 
ment and the number of years of teaching experience of grade 
nine teachers? 

For the selected sample of schools in this study 
the mean experience of grade nine teachers was significantly 
different in the three groups of schools classified according 
to academic achievement. 

Thaties, forthe» schools, in, the sample.) the: mean 
achievement of the pupils increased as the mean experience 
of the grade nine teachers increased. The mean experience 


of teachers in each of the three groups of schools categorized 
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high, medium and low achieving was 9.64, 7.01 and 5.81 
respectively. 

When the effect of the six significant non-policy 
variables used in this study was taken into account, the 
adjusted means were 7.60, 7.78 and 7.50 years for the high, 
medium and low groups of schools. 

In other words, when the six non-policy variables were taken 
into account no significant difference was found between 
academic achievement and experience of teachers in the 


groups of schools selected for this study. 


Sub-Problem 24 

What relationship exists between academic achieve- 
ment and the number of courses taught in grade nine in the 
school? 

No significant difference was found between the 
number of courses taught in grade nine and grade nine academic 
achievement. Neither was there any significant difference 
between the means adjusted for the number of courses for the 
six non-policy variables and academic achievement. The 
means and adjusted means of the number of courses taught in 
the high, medium and low achieving schools were: high, 16.40 


and? F6*/64),-*med um’ 16 £47 Tand5). U27— and Slow b6".50 and 17.67. 


Sub-Problem 25 
What relationship exists between academic achievement 
and teacher-turnover ratio in the schools? 


The means and means adjusted for six significant 
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25 
non-policy variables for teacher-turnover ratio in the 
three; igroups:iweress high 14.8 and 16.71 per 100 teachers, 
medium 10.9 and 11.25 per 100 teachers, and low 13.3 and 
10,86 per 100 teachers. No significant difference between 
mean teacher-turnover ratio nor adjusted mean teacher- 
turnover ratio and academic achievement were found in the 


selected sample of schools in this study. 


Sub-Problem 26 

What relationship exists between academic achieve- 
ment and the grade organization within the school? 

No significant difference was found between the 
mean grade organization nor the adjusted mean grade organ- 
ization in the groups of schools selected for the sample in 
this study. The means of the grade organization and the 
adjusted means of the grade organization in the three groups 
of schools categorized as high, medium and low achieving 
were: high’ 2.2/7 and 2.27, medium 2.33, and 2°33, and dow 
2200 and 250°. 

There was no significant difference between 
academic achievement and grade organization. This was true 
for grades 1-9 as well as.itor grades 1-12, 7-9, and 9-12. in 


the selected sample of schools for this study. 
GENERAL CONCLUSIONS AND IMPLICATIONS 


The general conclusions and implications of this 


study will be summarized under the following headings: 
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(1) Non-policy.variables and (2) Policy variables. 
Non-Policy Variables 

The major findings of this study was that the non- 
policy variables were of the greatest importance in deter- 
mining the differences in school output as measured by 
academic achievement. The ethnic origin, religion, amount of 
the total district educational expenditure raised as local 
supplementary requisition, scholastic ability, urbanization, 
and age of grade nine pupils were significantly correlated 
with academic achievement in the groups of schools selected 
as the sample for this study. These factors appeared to be 
the important determinants of variations in academic 
achievement. 

The study shows that many of the factors which educa- 
tors use in evaluating "quality" of a school can account for 
very little variation in academic achievement when the back- 
ground of the students in the schools is controlled. 

In a negative sense, it is important to note the 
non-policy variables which were not discovered as having 
been significantly correlated with academic achievement in 
the sample selected for this study. Equalized assessment 
per capita and mean family income were in this category. 
However, measures of income in small communities (under 
25,000) have not been found to be good proxies of socio- 
economic characteristics in previous research (Burkhead 


etwals , 2967285) 
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The, policy, implications .of ithis;féinding are!) not 
particularly pleasant taken at face value; this means that 
for a large number of low socio-economic children there is 
no reasonable expectation for an important improvement in 
the output of education in the immediate future unless 
something dramatic is done to eliminate the socio-economic 
conditions of their existences. This may require programs, 
both public and private which now look nothing short of 
utopian.. 

If the existing state of affairs is to be improved 
it is evident that there must be community programs and 
school programs to break the existing syndrome of low income 
--low aspirations--poor education. This is not something 
which has not been said before, but the present study under- 
scores this problem and suggests that the dimensions of the 
problem are much more serious than has been commonly under- 
stood. The attack on the socio-economic side (non-policy 
variables) must be undertaken with long-range plans to attack 


the syndrome noted above. 


Policy Variables 

The analyses of the policy input variables indicated 
that when the possible effects of the six significant non- 
policy variables, or uncontrolled variables, were taken into 
account no significant differences were found among policy 
input variables and academic achievement in the selected 


sample of schools ‘in ‘this ‘study. In other words, 
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the additional knowledge of the policy variables did not 
Significantly imporve the ability to predict academic 
achievement in the three groups of schools, given the data on 
ethntenhorigingtréeligion, iseholastiic ability) .urbanization, 
per cent of the total district educational budget raised 
locally be supplementary requisition and the age of the 
students. 

Teacher's salaries, training and experience do not 
relate significantly to academic achievement, These 
traditional measures of teacher quality may need to be more 
precisely defined to be considered good indicators of quality. 
The particular attributes of school personnel which have been 
shown to be statistically related to student achievement do 
raise questions about conventional concepts of school 
personnel quality. Coleman (1966) Bowles and Levin (1968) 
and Hanashek (1968) found the teacher's verbal scores on 
vocabulary tests to be related rather consistantly to pupil 
achievement. It is important to point out that the teacher's 
verbal score may be a proxy for a large number of possible 
cognitive and personal traits of the teacher so that the 
observed relationship between the teacher's verbal pattern 
and student achievement may derive from these associated 
traits rather than the teacher's verbal proficiencies per se. 

Thus in spite of the convincing arguments by educators, 
politicians and some researchers in support of the factors 
listed as policy variables this study provides no evidence 


that they are accurate determinants of academic achievement. 
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The expenditure-performance relationship is surpris- 
ingly weak. This study provides no support for the theory 
that money, itself, represents a good remedy for curing the 
existing disparities in academic achievement. 

No support was found for the popular notion that 
larger schools perform better than smaller ones. The enroll- 
ment variables (size of school, size of grade nine and size 
of grade nine class) have little explanatory power in the 


study. 
SUGGESTIONS FOR FURTHER RESEARCH 


The analysis in this study has dealt with the mean 
factor scores by schools for the dependent and independent 
variables with the schools as the unit of analyses. It 
would be useful to apply similar cross sectional and longti- 
tudinal analyses using the pupil as the unit of analyses. 

An analysis, Similar to this study done in each 
of the ten provinces would be extremely useful. In addition 
a similar study with additional measures of output would be 
an area for further research. Another possible area of 
research would be a study which would use more refined 
measures of quality of school inputs. This suggestion is 
prompted by recent questioning of traditional measures of 
quality of school inputs such as years of experience and 


training of teachers. 
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FACULTY OF EDUCATION AAA THE UNIVERSITY OF ALSERTA 
DEPARTMENT OF EDUCATIONAL By ay “N EDMONTON 7, CANADA 
ADMINISTRATION Q Ay 
amu 


January 18, 1972 


Dear 


I’ am a Ph.D. student at the University of Alberta. The topic 
of my doctoral thesis is "Educational Expenditure and Certain Measures 
of Academic Achievement in a Sample of Alberta Schools". This Study 
is being conducted under the supervision of Dr. P.J. Atherton, 
Department of Educational Administration. 


The necessary data for the study is available with the exception 
of two items of information. I would appreciate it very much if you 
would complete the enclosed short questionnaire, and return it as soon 
as possible. All information is strictly confidential and will be used 
in statistical form for educational purposes only. 


Yours truty; 
I 
Va: H. Gillis 


nN) 7 
Vee eared in Gh eh " 
ape ieee wey an ie atin! - 


7 ; 4 
ae tes twat atc shee” 
, f es ‘oe 


okyas ody sired ka to es wikia 
soxueneM okedred brs exsdibaoged lecaenenns ae 
ybus@ erat .“efoorse stxedlA to algune Ps ana yotdoA otmat 
caheanee 4 ~Lid «1a To sokeibvieque ont % at whoo gn 
eer oltnouba ” ite 


nokiwooxs oft datw ‘éitisl town al wbuae rer 103 vat 
yoy ti daum yiev 314 saeiostqan blvow I ore Ths 
nooe es It atvdet bas ,stisamolisesup atode besol 
boev ad Ifiw bas lgtinesbtines yisaisie at motte 
_ «thao balan king campus 5 


& : _ ve ae (aly “ite! 


I 


oo F3a6. " 
mee ri = er. 


| ced ee 


frag %, 


ry es \ Bs 


| cere 


j 1, 

! 
’ 
a 
~ 
i 1 { j / tA 

a . ~ t ‘ft 

f Bina } y 
Bp Me wot 
: an ' 


on a 
FACULTY OF EDUCATION THE UNIVERSITY OF ALBERTA 


DEPARTMENT OF EDUCATIONAL : on EDMONTON 7, CANADA 
ADMINISTRATION e 
ae Ie 
CUMOQUE 


January 18, 1972 


Principal's Questionnaire 
School 


1. What is the approximate ethnic origin of the 
grade nine pupils in your school? 


a) British Isles Origin? vA 
b) French? V5 
c) Other European Origin? vf 
d) Asiatic Origins? 7s 
e) Indian and Eskimo? ie 
f) Other? yA 


2. How many teachers resigned from your staff 
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